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The Publiſher's Preface 16 2b 
| Reader, co © 


FOMETRY; or the A 

G of Meaſ 26g Belle rhe Sub- 
jeQ'of this ſmall Treatiſe'z | W- 
L Srefins needs not contt thy can» 
Ha acceptarion, fince it contains 
ſo much variety: of plain familfar 
Precepts ind Examples, all con- 
ducing to the full information of _ 
the - moſt. &rdinary 'Capacity , in 
theſe ctirious and delightful x ar 

ulations. * 

. Geometry ſtands fot in 1-eed of 

any Rbetorick, to.commend it, ,or 


tb ry it _ = the r= | 


1 


P_ 
"4x 
* 
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CEE 


_ Enſtre'ts: wi of 'the World ! 
for it carries its force of Demons fr 
ſtration along with it : the lawe Lfle 
may fay of  Deirhmetich alſo, which 
is the only Hand-maid to Geome- 

* try, upon which Foundation all 
Sciences .Mathematical' have their, fl; 
principal dependence 3. and fronj 
thoſe two Liberal: Sciences: alone: 
infinite rare. Concluſions may, be 
drawn. Hence then,of what greatfta 
and general uſe, efpecially ;to 
Work-men. and Artificers, a com«fde 
petent knowledge herein muſt, 
needs. be ; leave to, any indiffe» 
rent. and | unbyafſed perſon -* 10þ 
Judpe. | 
Now.the drift and ſcope of this þy; 
little Book, is, only to ifſtruQ;þk 
thoſe who'defire-to be: _— 
wit 


'* tbe Roul 


; with theſe raviſhing > My Oorhajt 
-Efrom hence fach CHE A97:ph 
Lcnabled ro make a farther refs 
[find to proceed gradually, wall they 
- Hare capacitated for deeper 'chrer- 
| Fprizes 3 let” tio: the laicſs of 
r 
q 
e 


Jthe Carb therefore ailcoiirlae 5 ow 
from 4 free” ard! generotis bit 
ainment, fine 1s many uſeful, 
«ſplait,and prafiical Conclaffons are 
t taught herein; 
, Biit now 18 order to the Res 
ders ſatisfaQtion, I ſhall pive a brief 
\ccount of the chief Heads con< 
= fſtained-in this ſmall Treatiſe, They 
zre principally theſe. (1.) You 
re preſented with divers Geome- 
a Deftnitions and Problems, as 
x convenient Harbinger to what 
ollows: - (2) Your have. ſome 
= A 4 bi 


The Preface 


brief eafs ie, ways laid down how te 
take Heights and Diſtances, by the 
help of no other Inſtrument thar 
A Two Foot Rule, (a Carpenter' 
daily Companion,) or in the ab 
ſence thereof a Square, and ſome 

times by both 3 which Concluſron 
often. yield. much . delight to 

Workman, as well as others. ( 3 
You have the Deſcription and ufc 
' of a Two Foot Ruler , with diver; 
. Scales placed'thereon, after a new 

Method, by which: you are in 
ſtruted how to Meaſure ſever 
Superficies and Solids, jIluſtratec 
by Examples,which Rule was.con 
trived by that excellent Mathema 
tician Mr. Samuel F ofter , Once 
Reader of Aſtronomy in Greſham 
Colledge, Allo leveral Arithmeti 


JODI. 
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C4; 


4 Cark, and ſuch like. Unto this 


To the Reader, "OY "A. 


ical! Ptecepts briefly exemplified fot | 
Menſuration in Foot Meaſure ons 


ly. And laſtly, you have a Deſcri« 

tion and Ute of the Logaritbmes 
cal Table of Proportion, ( from 
whence 1s deduced. that. famous 
Line known amongft Work-men 
by. the name of Ganter's Line) i- 
luſtrated and explained; Firſt, in 
Arithmetick, viz.in Multiplication, 


Diviſion, ExtraGiing of Roots, and - + 


the” Ritle of Proportion.  ( 2.) In 
Menſuration of plain Superficial 
Figures, as the Square, Triangle, 
Trapezia, and Irregular Figures al- 
ſo. And by the ſame Tables, ro 
Meaſure Board, Glaſs, Pawement, 


1 Wainſcot, Plaiſtering, and Tyling, 


Oc. Solids, al(o, as Stone, Timber, 


ſores 


| The Preface 


brief eafic; ways laid down how ta 
- take Heights and Diſta nces, by the 
help of .no other Inſtrument that 
a Two Foot Rule, (a Carpenter's 
daily. Companion,) or in the ab 
{ence thereof a Square, and ſome 
times by both ; which. Concluſso: 
often.-yield-. much . delight to 
Workman, as well as others. (3. 
You have the Deſcription andute 
' of a Two Foot Ruler, with diver 
, Scales placed'thereon, after a new 
Method, by which: you are in 
ſtructed how to Meaſure ſevera 
Superficies and Solids, jIlaſtrated 
by Examples,which Rule was con 
trived by that excellent Mathema 
tician Mr. Samuel Fofter , once 
Reader of Aftronomy in Greſham 
Colledge, Allo ſeveral Arithmeti 
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| To the Re, 
ca! Ptecepts briefly exemplified fot - 7 
Menſuration in Foot Meaſure ons * © 
fly. And laſtly, you have a Deſcri» : * 
 ption and Ute of the Logaritbme» 
cal Table of Proportion, (from © 

A whence is deduced. that. fanious - |} 
Line. known amongſt Work-men 
by. the name of Ganter's Line) ils * 
JN luſtrated and explained; Furſt, im 3 
J Arithmetick, viz.in Multiplication, | 
ry Diviſion, ExtraGiing of Roots, and - © 
4 the” Ritle of Proportzon. . C2.) Im © 
4 Menſuration of plain Superficial 
If Figures, as the Square, Triangle, 
d| Trapezia, and Irregular Figures al- 
ſo. And by the ſame Tables, ro 
Meaſure Board, Glaſs, Pawement; * 

:d Wainſcot, Plaiſtering, and Tyling, .. 
ec. Solids, allo, as Stone; Timber; 
4 Cark, and ſuch like. Unto this | © 
| fore 
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The. P reface” 


| forementioned Traftate is ſubjoyns 
{ ed; (for variety fake) a Supplement 
| - containing the Deſcripdion of the 
” Line'of Numbers , with its Uſe ex- 
| plained, andilluftrated with-divers 
familiar Examples in/the Art of | 
þ Meafuring 3 fo. that 'tis ſuppoſed 
 trhereis nothing letc wanting,which 
> maybe ſerviceable to the Artificer, || 
> - either in the Theory or Praftick 
part of Menſnration. All which is þ 
4 digeſtcd into this ſmall pocket Vo- þ 
# Jaume, and fitted rothe underftand- 
ing of mean capacities. Thus not [| 
doubting of your kindA cceptance, 
wiſhing you much pleaſure, in the J.* 
> perufal, andall happineſs in your 
-; honeſt endeavours , I bid thee”at 


meantime © 


\'Ta 2 LE ſhewing.the Con- 
tents of this Book of the 
Carpenter s New Rule: 


Hft ſome Geomterical Problems, as how 10 dj» 
"+ vide a Line into Two Equal Parts by a Pets 
pendicwlar. - Page 1 
fow' from any Point in a given Right Line , to ha 
rell s Peypentlics/ar. P.'3 
aw to Ereft 4 Defpyniicalar who the end of a 
Line. Þ.$ 
From 4 Poim given 1 let fall a Perpendicular apox 
a Line given, P-'5 
” Wow to ler fall » Perpendicular from a Poiny piten 
' whieh i juft over or near the end F 2 Kiebt Line. 
Pp. 6 

Riz bt Line being given how todraw another 
Right Lint, which ſhall be paralel thereunto, af: 
any Dijt ance required. P. 7 
- Wo draw a Right Line parallel to another Right Line, 
whiebſhall paſe through 2 Poing oſigned.  p.$ 
ow'to make @ Geometrical Square whoſe ſides 

F be allequal to a Right Line given. P. 

w to make a long Square or Pr #lldogram bY 
Sides hill be Equal to any Two Lines piven.p.14 
? fo wa a Triangle , whoſe three-Sides ſhall be' 


=Y 


The TABLE. 


' al Fqual to three given Right + BY | p. ; | 


Having. t1bree Points given, how t0 drary a Circh 
that ſhall exaRly” paſs throwgb thoſe Points | 

© - vided thad all the three Points benot placed m a 
Freight Line. _ - | P.1 

How to make another Angle equal to an Anglt 


given. p. 1 


How to divide a Right Line given into any Numb 
of Equal Parts. P- 76 
4 Circle bring given, bow to divide the. ſame in 
any Number of equal Sider, not exceeding Te 
Pa1% 
Hhw to cirenmſcribe 4 Circle about 6 Square. P-21 
How to inſcribe a Circls within a' Square. P.2 
How 10 inſcribe a Circle within a Triangle. p23 
tween 1wo Right Lines given , 40 find, a mean pre 
portional. «2 


To Make a Geometric al Square which foal be Equal 


in Arcato along Square or Parallelogram.p.,25 
How 10 make a Geometrical Square equal to a Tri- 
_ angle given, p.26 
Fhw 1 draw an (ual Figare { properly termed an 
_ Ellipfis ) whoſe lingth and. breadth , or rathe 
' Whoſe #wo Diameters be limited. - - P42 
H,w to make a Level, which Artificers call a Tri 


fo or Plumb Line , if ſuch Tools as thoſe went 


p29 


Fg fo make a Square, if another be wanting 08 


make it by. 


How ibt Ingenious Arific may by hap - bs 
h / 


20 


| 5 


"The TABLE. 
Square, and Twh Foot Rule, attain to tht 
of Heights and Diſtances : As for pag 
fr by the belp of your Two Fort Ru'e, to 
tbe beigbt of any Tree, Tower, or Steeple, be they 
never ſo bigh, by the ſhadow thereof. P-34 
SHw to find the height of the ſame Steeple when the 
Sun ſhineth not, by belp of your Square. '' p.34, 
$i by the belp of your Square to find the Dift ance 

. from you to ſoute: ather place that you. can ſea 
though you cannot come uear the ſame. p«35 

The leng of a Ladder being known, and bow far 
» the 'F oot thereof is diſt ans from the Bottom of 
any Wall againſt which is ftandeth , being alſo 
known , 'to find to what beight of the Wall the 
3 Ladder Treacheth, p.37 

The length of \a Ladder being hn, to find at 
i what Diftance it muſt ſtand from the JV all, to 
at. reach to ſuch a beight as ſhall be defired. p.38 


Part Second, 


c Direltions for all plain and ſolid Meaſure by the 
\ Carpenters New Two Foot Rule, furniſhed with - 
Scales neceſſary for that purpoſe. Page xr 
dow #0 meaſure ſquared Board, or ſuch as is of the 
ſame breadth. P.4 
Tomeaſure Tapering Board, or ſuch 1b#t is heck 
fl @t one end thanthe other. P.g 
Mo meaſure ſquared Solids, ſuch 45 are Reflangular, . 
IN qo" ag of the ſame bigneſ4. p.6 


Ty 


i. y u 


Te meaſure ſath Naoki s Solids as ave fs 
_ '\attheir Biſcy libe Rbombs or Rhi»mboids th 7 


To mea} wre It Maren T apering $-lids. 0 p.8 
Tomeaſure 1imber of a Pyramidal form. P+9 
To meaſure T apering Timber of a Reſ etted Dean 
» dalform. P.1 
How'to meaſure Timber of a P yramidal frm who, 
B1ſo u Triangular. P.1 
H\w t0-meaſnre Tapering Timber of a ReſeHted Py 
* ramidal form, whoſe two Bſts art of 6 "oY 
larform. | 
How.'to meaſure a Pyramid: , whoſe Baſe is ff | 
Mwultangular Ordinate Figure. P-17 
How to meaſure Reſified Pyramider , whoſe al 
ſes are of Multangled Ordinate Forms. © Px; 
Hs to meaſure Priſras whoſe Boſer' are of any Tris 


© angular Forms, and both Congr uo to each other 

P15 

How to meaſure Priſms, whoſe Baſts are of any Ors 

dinate Multangled Figure. - + ibidem 
Fw to meaſure ſ ecb Solids whoſe Baſes are Circ 
lar as Cylinders,Cones, Barrels, and ſuch like 


To find the ſlid Content of a Cone, 
Concerning Gauping of Veſſel; by the Rule. 4 14 


Haw to meaſure Cartrid;es of Porvder, to know boy : 


” many phnds are c tained in them. p.23 
Quher Precepts for the Menſwrafimn of Plains ond 
Solids by the Raler'in Adithmetical way. p26 
4 wwe of Proportionaleor Logaritbmical Number 
£ - 


{0 þ 
10r, 


.P; 
\ #1 


* 


—- " 
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A VP, nee & which + Malinlicaine. Ditfocgbs © 

| Re of Proportion, thy 'ExtraGion of the Squares _ 
| and Cube Roots, are all of thew He | 
. dition and Subfiration only; and their furt 


i ſerved in all manner of 'Menſutarigns. 
; ot pn and uſe of 1; pager igRs Fla 
"P14 
al aegis "Dos by the Tebler of ves 
P.150 
YPivion do hone b WY Titfss  £ zathibgnt,. p.152 
the  Gledre, 'ard Cnbe Roots, by4be 


 Dber of Dog:nidhnd | - par55 © þ 


: How to wark'the-Guldeu Rude in dridencic ly the 
. Table. | Þ-159 
The Mexſwuration of all plai#Gearetrical Figures by 
Y the Table a firt to meaſure the Geametrical 
© Square; P. 164. 
reobi long Sqnare or Paralletogram. P. »66 
iow to meaſkre any Triangle. P: 168 
m2 meaſure a Trapezias «* | p-170 
. Wo meaſure Irregular , or neny Side night Juned 
”% out , i | £00106 1s, A PoIp2 
- Wo meaſure Regular P, ONS P-1 
0 f the br Pap r Tegan: being given, #0 fing i; 
WY Cirtnonfer 124; and afo tbe Arca, and ſuperficial 
wh. Content of the Circle, - 1 pei77 
| a0) the Menſpration of all manner if Boards, Glaſs: 
4] Pavement, Waiyſcot,, Plaſtering and Tyling , by 
- the Table of Logarithms. From p. 181 to 189 
" be Reoſoring of Soliahy af Timber and Stone, by 
; bg 


F, 
er 


Fhe TABLE, 


he Toble of Logarithmr, P.199 
Hew to-meoſure Rind or Circular Solids as Co 
" Iumnys or Pillars of Stone or Wood, by the Table 


P-15 
The Uſe of the Tablerin Ganging of Caik. b 158 


At the Latter end is a Supplement 
wherein is ons! ſhewed the Uſe of 
the Line of Numbers (which is ſet or 
this Rule ) or Scale of Logarithms, 

| commonly called Gnter's Line , and 
- Its Ute-.in 'Arithmetick and Geome 
"ry, but. chiefly applied to the meaſu- 

ring of all-manner of Superficies, anc 

a " Solids, as Board, Glaſs, Floors, Parti- 

"I565 - tions, Payements, Waitnſcot , " Brick- 

4 "work and Tyling 3 3 as alſo how tol-- 

- meaſure Stone, Timber, Squared or|- 
Circular, Gones, Cylinders, GaugingE== 
"Ek , - with Divers other things ofþ--- 

| uſe for all Artificers, and ſuch ax} 

raQice the commendahle Art ol 
Acafuration. 
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DEFINITIONS 
AND 


PROBLEMS 
GEOMETRICAL, 
Neceſſary to be known by all - 


Artificers, for their furtherance, * 
in. the practice. of their. -leyeral | 
Vocations. | by wt 
a | | S + 

nbc $ ' ef. Ei 129 WO pornye ; 


CI Tape wn : 
# + * '' | UT) whe a + 


PROBL, HO ns cod fe 


OPUS X7 


How to divide a Line into tw! equal 
Parts by a Perpendicular. 


A B-be a Ling given. ;to be Jitided” na 
two equal: Parts if the Point)G by zhe Perx+ 
pendicular Li Line D b, 
2 "Fa," 
= - 


Firſt , Open your Compaſſes to any diſtance 
greater than half the length of the given Line, 
then ſetting one foot in A, with the other foot 
deſcribe the Arches of a Circle a 2 and @ 8, both 


above and below the given Line. 


= \»= 

ty vo g 
. - w— 7 " . tr F 
| RTE og : 
vr "Wo | "we RE 

” ns. "of +. 44; 
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PROBL, II; 


How from any Point in a given right Line, 
to ere@ a Perpendicular. | 


" ErFG be a right Line given, and unto it 
| 1. (from the Point H; ) let it berequized to 
ere the Perpendiculat HK; - 


4 ith . Firſt, Open your Compaſles to arty ſmall di- 
w- | ſtance, and fetting one foot in the Point H,with 
the other foot make the two marks Lan M, 


/ 


a's Seeondly, # 


(4) | 

Secondly , Open the Compaſſes to any other 
diftance , (greater than the former) and ſetting 
one foot in L, 'with the other deſcribe the Arch 
ee; And removing the Compaſſes to M ; de- 
fcribe the Arch-fF,' croſſing "the ' former\in' thi 
point K. | 


A——— 
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5” PROBL.. IL 


—_ » > CT £40 = = 


To eret a Perpendicular upon the end of a 
Line. 


= N O be a Live given, and from the end F: 
O, let it be required to erect the Perpendi- 
. cular OP. | | 


(5) 
Firſt, Open your Compaſſes to any ſmall di- 
ſtance, and ſetting one.foot- in O, pitch down the 
other foot at adventure, as at the point Q3 the 
ne | Compals point reſtingin. Q, turn the other a- 
bout till it crols the given Line in the point Rand 
the foot Kill reſting in Q , with the other deſcribe 
the Arch ofa Circle þ b over the given point O; 
And laying a Ruler from R'to Q)3 it will cut the 
Arch bb.in P, 
Laſtly, Draw the Line P O, which ſhall be Per- 
pendicularto'the given LineN O, | | 


ts 


PROBL., IV. 


nd From a Point given, to let fall a Perpendi- 
di- cular upon a Line given. 


; 


A. 


2”. al | 
B D —o. 


ErBCbe a Line given, and from the point 
kh A, Ict it be required to let fall the Perpen- 
aicular A D, a 3 Fiſt, 


(6) 
Firſt, Open your Compaſſes to any diſtance 
greater than the'neareft difiance that can be taken 
between the Point A, and 'the Linc B C3 And 
ſetting one toot of the Compaſies in A, with the 
otherdcicribe the Arch E F. ; 
Sc condiy, (By the firft Probl.) Divide the Line 

E F in two equal partsin the Point D,” 
Lafily, Draw the Line AD, which ſhall be 
Perpendicular to BC,and from the given poznt A 


_—_— 


— 


— ” ay 


PROBL. V. 
How to let fall a Perpendicular from a Point 
- given, which is juſt over (or near ) the 
end of a right Line. 


——_ —_— 


Et G Hbe a Line given, and from the Point 
K 3 Ict it be required co let fall a Perpens 
dicular KO MN 


(7) 
+ | Firſt, From the Point K draw a tight Line 
n | K L, crofling the given Line G H., which Line 
4 | divide into two cqual parts in the Point M3 
Then ſetting one foot of the Compaſſesin M, 
open the other to the Point KR, and. deſcribe the 
&mi-Circle KOL, cutting the giyen Line GH 
inthe Point O. 

\- | Laſtly, Draw the Line K O # which, ſhall be 
x; EPcrpendicylar to GH, and near tothe. end there» 

of. 


— Em 
- 


PROEBL. VL 


he | 4 Right Line being given,how to draw ano- 
ther Right Line, which ſhall be parallel 


thereunto, at any diſtance required, 


10+ Et AB bea Right Line given 3, and let it be 
required to draw another Line CD Paral- 


le] thereunto at the diſtance of the length of the 
Line E. 


G ES 
jo — ——- 


an Tn 


R—_—_ 


(3) 
- Firſt\,;T kein your "Compaſſes the length of 
the Line'E; and fettivg/one'foot of the Commpaſ- 
{es'in A;| with the other deſcribe the Arch of a 
Circle mw; '' Then'remove the Compaſtes'toB; 
and deſcribeanother Arch's #. "NY 

\ . Lafily.j Lay a Rulerto theſe two Arches m m, 


and 7 n, ſo that it may only touch the very tops 


of them, and draw'the Lige CD, which ſhall be 
parallel co A:B,' and at the diltance of 'the given 
Line E. | 


Rong —  —— — 


——E 


| PROBL3i: VAIL 
To draw a Right Line. parallel to another 
" Right Line, which ſhall paſs through a 
| Point\aſſigned. - x 
Et F G be a Right Line given , to which let 
it be required'to draw another Line K par 


rallel thereunto; which ſhall paſs direly through 
thegiven point K, © | | 


The firft Vartty. 


A ©Nq) 
—_ _—_—— "Kc T 
F — —& 


The BE 


A -1 


(9) 


f | ee The Second Variety 


B; _ fn | | 
Toa IN. 


| : Ar 
ps 1 "” 


Firſt, Take in your Compaſks the diftance 
from K tq G, and ſetting one foot of your Com- 
- | paſſes in'F, with the other delcrive an obſcure 

Arch of a Circle o 6. 

Secondly. (In the firſt Variety) Take in your 
er | Compaſſes the whole length of the Line F G, and 
\ 4 || ({rting one foar of that extent in K, with the-o- 
ther deſcribe another obſcure Arch q q,; crefſing, 
the former in the point L, ALinedrawn from; 
K to I, ſhall be parallel toF G. 


Par  ———— . 
gh 
| PROBL. VIIL 


How to make a Geometrical. Square, wh 
ſides ſhall be all equal to a right Line 


given, » 


at 


Et M be a Line given,and let it be required to 
make the Geometrical Square NOPQ, 
whoſe ſides (each of them) ſhall be equal to the 
piycn Line M. | F irlt, 


(10) 


— 
QA» X 


M 


= 7 


" eu es &t = 


Firſt, Draw the Line NO cqual in length to 

the Line M3 and upon the end thereof N , (by 
. the third Probleny) cre the Perpendicular N P, 
' equal in lenggh alſoto the given Line M. 

Again, Take the Line M in your Compaſſes 
and ſetting one foot of them in P, with the other 
deſcribe the Archa a. Allo (et one foot in O, 
with the other deſcribe the Arch þ b, cutting the 
former Arch in the Point Q. 

Laftly, Draw the Lincs QP, and QO, (p 
ſhall you have formed the Geometrical Square 


NOPQ. 


PROBL, IX 


(v1) 


PROBL. IX. 


How to make a long Square or Parallelg- 
' gram, whoſe ſides ſhall be equal to any 


two Lines gzven. 


EtR and Sbe two Lines given, and let it be 
required to make the Parallelogram T VZX, 
whole two ſhorcer lides ſhall be equal to the Line 
R, and Whoſe longer fides thall be equal to the 


Line I, 

KL x © | | 
by la J 
P, | | 
ſes VP | — 
ke | TT V* 
the 

(o 


ach Firſt, Take in your Compaſſes the length of 

the longer Line S, and draw the Line T V equal 
thereunto , and upon V erc& the Perpendicular 
V Z equal to the Line R. | 27 


| Secondly, 


(12) 

Secondly, Take the Linc S in your Compaſſes, 
and ſetting one foot in Z, deſcribe the Arche c fli 
Alſo take in your Compaſſes the length of the 
LineR, and ſetting one foot in T. with the other 
deſcribe another Arch 4 4, croſſing the former in 
the Point X. 

Laſtly, Draw the two Lines X and Z, and'X T, 
ſo ſhall they include the Parallelogram T V Z X. 


—— . 
— 


PROBL. X 


How to mgke a Triangle , whoſe three ſides 
are equal to three given right Line. 


] * the three given Line be A Band C,, and 

let it be required to make a Triangle whole 
three des ſhall be equal to theſe three given 
Lines. 


13) 
Firſt, Take in your Compaſſes the longeſt of 
the given Lines, and draw a Line as DE equal 
c 3 Jinlength thereto 3 Then Secondly, Take in your 
he | Compaſſes the lengh of the given. Line.B:,.and 
er ſſetting one foot of the Compaſles'in'E, with the 
in other deſcribe an obſcure Arch of a Circle x x 5 
Then Thirdly, Take in your Compaſſes 'the 
T, Blength of the given Line A', and '(etting*one 
X. Boot of that extent in D, with the other deſcribe 
' Yanother obſcure Arch ofa Circle z x, crofling the 
former Arch x x in the Point F. Laſtly, Draw 
the two right Lines F D, andF E, fo ſhall they 
-, conſtitute the Triangle DE F, whole three ſides 
Jes Eſhall be equal to the thee given right Lines A B 
and C, which was required; - 


PROBL. -xl. 


14) 


PROBL, X1. 


Having three Poirits given, how to draw 4 
Circle that ſhall exatly paſs through thoſe 
Points,provided that all the three Poin 

be not ſeated itt a ſtreight Line. 


<= wk Aa a. a ww } 


Et the three given Points be AB and C, Fir 

of the three Points make a Triangle b 
drawing the Lines AB, BC, and CA; Thent 
the firſt Problem, divide any two of the ſides in 
fo ewo equal parts at right Angles, as in the Fi 
ture ; the fide of the Triangle AB is divided a 
t Angles intotwo equal parts by the Line d 
and the fide AC of the Triangle is divided inte 
£wW( 


15) . 

two equal parts, and at right Angles by the Ling 
'Bf g- Now where theſe two Lines de and fg do 
croſs each other in the Point O, ſo is O the Cen» 
w ill tre of a Circle, in which if you fet one foot of 
poſell 19ur Compaſſes, and extend the-other co any 
. * © of the three given Points A B or C ,” the Circum» 
ference ſhall paſs chrough the three Points 

which was required, F 


b— — —_ —— 


PROBL. XxII. 


” How to make an Angle equal to an Angle 
4 fiven. 


af Ec DEF be an Angle given, and let it be.re- 
quired to make another Angle GH E,cqual 
hereunto. 


Firſt, Draw a right Line, as G H: Then'the' 


dmpaſſes being opened to any convenient dis 
ſtance, 


-1-6 


ftance, ſet one ſoot in the given angular Point E 
and deſcribe an obſcure Arch of a Circle, as | m, 
which mui cut both the fades of the Angle F E} 
and DE. Secondly, the Compaſſes (till res} 
maining at the ſame. djltance , ſet one foot in Al 
and with the other foot deſcribe an obſcure Arch] 
of a Circle # 0, making # equa] tol ms. Laſily;f 
From H through the Point o, d:aw a right Ling 
HK, making the Angle KHG equal to DEFþ 
as-was required. — - | 


\ 
. 7 F | 
_ — ff 
ol 


PROBL. x 111 | 


| 
Ho 


How to divide 4 right Line given, into a | 
' zmumber of equal part? 


(17) 


m 
y E Et L M be a right Line given, to be divided- 
re-| into five equal parts. Firſt, From ane end 
H; | hereof, as from L, draw a right Line at plea- 
roh [Yure. as LO, making the Angle M L O. Second» 
tly;ty, From M draw another Line M N parallel to 
ing | O by the Seventh Problem, or by the laſt Pxo- 
E Fþplem, make the Angle NM L equal to ML O. 
ſhirdly, Open your Compaſſes to any ſmall di- 
Miance, as M 1, orL 1, and with that diſtance 
n the Compaſſes along the Lines M N, and 
0, four times (becauſe the Line is to be divided 
nto five parts) at the Points 1, 2, 3 and 4. Latt- 
, draw the Lines 1 a 4, 2 b 3,z3c 2, and 44 1, 
yhich ſhall cut the given Line LM in four parts 
bc and d, dividing it into five equal parts, as 
as required. - 


E, 


1 


any 


VS 


ol 


PROBL, XIV, 


(18) 


-PROBL, X1v. | 


A Circle being given , how to divide th 
ſame into any namber of equal parts, nut 
exceeding Ten; that ##, how hots wile 
any Fignre of 3, 4, 5, 6, 7,8, 9, 16k 
Sides within any Cirele. 2409/90, 


(19) 


Et AFCG be i Circle given; and let it be 
required to find the fide of 'a* * 


vo riaygle P34 
«. re | 4 
515, 2060 WP] Sides ghar will be 


lexagon 3 or Figare 4 inſkribed . with: 
Wicptagon j of 7 CFO 1 Ins 
hogs oy 4 the lame Circle. 


onagon | _s g 


Jecagon & | C103! 


Firſt, Through the Centre Edriw the Line or 
Jatneter of AE C dividipg the Cittleimio two 
qual parts. Ht = " | 

Secondly , Take 1n your Compaſſes half the 
diameter AE or EC, and ſetting one-foot in A, 

ith the other make the marks B and D, and 
rw the Line B-D, which ſhall be the fide of a 
* Priangle that will be inſcribed in that Circle, 

Thixdly, Draw the Line F G through the Cen« 
e, cutting the Diameter AC at'tight Angles, 
d draw the Line & F,' which ſhall beche fide of 
Qquare which will be infcribed in that Triangje. 
Fourthly, Set one foot of the Compaſſes in H, 
id extend the other in F,Arawingthe Arch Line 
[; then draw the right Lme F L which hall 
the fide of a Pentagon, which willbe inſcrib« 
L withig the Cirgle, 

0 | b 2 Fifthly, 


(20) 

Fifchly, Any of the Semidiameters E A,;E 
EF or EG axe the fide3of a Hexagon or Fig 
of ſix ſides, that may be inſcribed in the Circ 

Sixthly, Half of the Line BD, namely, HE 
or H D arc the ſides of a Heptagor, or ſeven fide 
Figure, that will begiyſcribed in that Circle. 

Seventhly ;- Divide the Line A F into two 
qual parts in M, and draw the Line E MK, cut 
wg the Circurference of the Circle in K, ſo ſhall 
a Line drawn from A to K , be the fide of 
Oegon, that may be inſcribed within the Circle 

Eighthly,divide the part of the Circuimferenc: 
of the Cixcle, D A-B into three equal parts. » on: 
thixd part; whercof is from D to L, ſo a Lin 
drawn from D to L, ſhall be the fide of 'a Non 
gon or Figure, of nine des that may be inſcribe 
within this Circle, | 

Laſtly, The Line EI is the fide of a Decag: 
or Figure of 10 ſides that may be igſcribed i 
this Circle, | | 


By tbis-11ſt Pxoblem, you are taught bowto find i 
ſide of any regular Figure that. may be inſeribt 
within-a.Ciccle, not exceeding one of ten ſides : 
ſpall Mp proceed io ſuch Pr oblems 4s concern 
inſeribang.: and cireumſcribing of Circles ahi 
ſuch regalar Figures. | 


PROBL xy 


PROBL. XV. 


-E 


0 Wow fo Circiimſcribe a Circle about a 
H ; SJHAre, FOR 

ſide 

| | Et AB C Dbez Square given, about which 
wo letit be rcguircd tro deſcribe 3 Circle. 

, cut Firſt from either oppolite Angle of the given 
 (hallfSquare, as from A to C,.and from:B to D, draw 
of alfthe two Dizginals BD and AC, croſſing each o- 
ircle.Fther in the Poine O. | © 

rence \, , fi 

5 ON 

Von 


rib 


Secondly, 


- 2 
Secondly , Set one foot of tht Compaſſes it 
the Point O, and open the other to any of the 
Angles of the Square, as from O to A, with tha 
diſtance deſctibe a Circle, and it ſhall tauch al 


the four Angles ABC and D, which was de 
fired, 


. . 
a th FRIY A. —__. 
——_ l— tt Moc OKC ii. AM. ——_— | 


— 
» _— _— mt. th Mt. 


. PROBL. xvVI _. l 


To Inſcribe a Circle within 4 Square. | 


”Irſt, Draw the Diagonals AC and B D asin 

the laſt Problem ; then from the Point Olet 

fall a __ upon. any of the ſides, a; 

from © to Er 

av ng foot of the Compaſſes in ©, 

and cxtend tht other to E,and with t tdiſtanee 

upon the Point O deſcribe a Circle , which ſhall 
juſtly touch all the fides of che Square, 


PROBL, xVIIL 


23 


PRORL. xvIilLl 


h ab 
$ & To inſcribe « Circle within a Triangle, 


Tn | EtA B Cbe a Triangle given, within which 
let it be required to inſcribe the largeſt Cir- 


le that may be , which ſhall touch all the tliree 
. Bdes thereof. 


(24) 

Firſt, Divide any two of the Angles of tt 
Triangle into two equal parts, as the Angl 
BCA and BAC, by theLines CDand AE 
cutting each other in the Point O, ſo ſhall O | 
a Centre, upon which if you deſcribe a Circle, 
ſhall only fuſt touch the three ſides of the T 
anglc, and ſhall be the largeſt Circle that cant 
inſcribed within the Triangle. 


—— — — 


PROBL. XIX. 


Between two right Lines given , to find 
Mean proportional. 


Et the two given Lines be A and B, betwee 
which let it be required to find a Mean Pri 
portional. 


of tt 
Angle 
| AF 
IO! 
cle, 
eT 


Cant 


Yom the long Square ABC D be given to be 


DF the ſame quantity. 
Leiſ 


(25). | 

Let the two Lines given A and B be joynedto* 
gether in one right Line, CD io the Point E, 
which Line CD divide jnto two equal. parts'in 
the Point G, upon which Point G, deſfribe the 
Semicircle CF D; then upon the PoyntE, where 
the two Lines A and B were joyned,;ere a Per- 
pendicular E F, which ſhall only touch the Semi- 
circle in F, fo ſhall the Line EF be.a Mcan Pro- 
portional between A and B, which was required; 


——— 


PROBL; XX. 


To take a Geometrical Square which ſhall be 
equalin Area to « long Square or\Paral- 
lelogram. | 


D_ K F c F 


educed into a Geometrical Square xetaining 


Firſt, 


26) 


Firſt, Continue the fide DC of the long Square 
to.E, making CE equal to C B the ſhorter fide of 
the long Square. 

Secondly, Divide the Line D E into two equal 
parts inF, upon which Point F,with the diflance 
F Dor FE deſcribe the Semicircle DGE, and 
continue the fide C B toG, fo ſhall G C be the 
fide of the Geometrical Square CHGK, which 
ſhall be equal in quantity to the long 'Squar 
ABCD. 


mn 


PROBL.- XXI1L. 


How to make a Geometrical Square equal 
#0 4 Triangle given. 


Et ABC be a Triangle give, to be reduced 
into a Geometrical Square. . 


E 


&' © 7® 


' Extend the fide of the Triangle B C, (oO, 


making C O cqual to half the length of the Per- 
pendicular 


\ (27) 

pendicular of the Triangle H G. Secondly, Di- 
vide the Line B O.into two equal parts imKyand 
upon K at the diſtance K B. deſcribe the Semi- 
circle B DO, and uponC ercQ the Perpendicu- 
lar C D, -to touch the Semicircle in D, fo (ſhall 
CD be thefideof a Geometrical Square equal to 
the the given Triangle ABC. 


ure — | —_— 
PROBL. XxI1L 


How to draw an Oval Figure { properly 

termed an Elliplis ) whoſe length and 

ndalſ breadth (or rather whoſe two Diame= 
ters) are limited, | 


ced 


Firſt, 


Firſt, Draw two Lines CD equal tothe given 


Line A, and EF equal to the given Line B, crol- 
{mg each other at right Angles,and dividing each 
other into two equal parts in the, Point C. Se+ 
condly , Takein yaur Compaſlcs half the length 
of the longeſt Diameter CD, viz GC or GD, 
& with that extcnt of the Compaſſes ſet one foot 
in E, and with the ther crols the longer Diames 
ter with two obſcure Arches cc and bb; and with 
the ſame extent ofthe Compaſſes, ſetting one foot 
in F, croſs the two former obſcure Arches c c and 
b b with tyo other obſcure Arches a and 44, 
croſhag the ewo former, in the Pointy'G and H. 

Thirdly,In the two Points G and H falten two 


ſmall Pins, or ſmall Tacks, aud putting a String 
about 


(29) 


about them, tie the ends thereof together at the 
length of che Line GD, ſo that the String may 
move about' both *the Pins G and H together, 
and being extended, will reach juſtco C, to E, to 
D,or F, and with a Tracer or Black-Lead'Pencil, 
being lead about by che Hand, will deſribe a per- 
{kc Elipſis or Oval-like Figure, as may be plain- 
ly ſeen in the Diagram. 


_ — "OI 


PROBL. XXV. 


How to make a Level , which Artificers 
venſ cal a Triangle or Plumb-Line, if ſuch 
rol. Tools 4s thoſe were lo. 


Ye» He Firſt & Second Problems in this caſe will 
igth help you 3 Wherefore in the following Fi- 


| (30) 

gure -having drawn the Line M N , about the 
middle whereof at S ere the Perpendicular ST; 
and chus by raiſing of a Perpendicular upon two 
Boards, or one titted for this purpoſe, you may 
find your Level or Plumb-line, and fo frame your 
Iultrumens for your uſe , if all other helps (a 
your Square, &c-,) were wanting to make it by, 


mm. 


PROBL., XXVLIL 


How to make a Square, if another be want- 


ing to make it by. 


Irft, Draw a right Line A C, which divide 
into two equal pry in the Point F, and 
on F as a Centre deſcribe the Semicurcle ABC, 


ED 


(31) 


Secondly, In any part of the Circumference 
\Mhercof make a Pointas D. Frem which Point 
wo right Lines beingdrawn to A and C, they 
hall conſtiture a Square or right Angle at the 
oint D 3 and fo two pieces of Wood fa framed, 
hall be a true Square, \1 


Theſe are ſuch Definitions and Problems , as 1 
know #0 be moft uſeful and neceſſary for all 
ſorts of Arifieers, a Carpenters, Joyners, 
Maſons , &c; J ſhall zow ſhew how the 
Ingeniow Artificer may attain 10 the takjug 
of Heights and Diſtances by belp of #his 
Square, and two Foct Rule. 


(32) 


ttt 

How the Ingenious Artificer may by 

belp of his Square, and two Foot- 

Rule, attain to the taking of 
Heights and Diſtances. 


—_ 


pon ——_—_—  — 


PROBL. XXVIL 


How by help of your two Foot- Rale, to take 
the Height of any Tree, Tower,or Steeple, 
by the Shadow thereof. 


Et A B be a Tree, Turret,Stceple,May-Pole 

or the like, cating its Shadow upon plain 

ground from B to C, and you would know 
the Height thereof. 

Firſt, at C,or on any other plain ground, ere 
your two Fpot-Rule perpendicular , and obſerve 
how far that caſteth its ſhadow , which ſuppoſe 
to E, at the ſame time that thg-Purret A B caſis 


ſbadgw to C. 
Secondly, 


Secondly,Make two Marks upon the Ground, 
where both the ſhadows terminate;one at C, and 


he other at E. | Then 
Thirdly, Meaſure the length of the ſhadow of 
jour twe Foot-Rule E C, which ſuppoſe to be 36 
Inches; Alſo meaſure the length of the ſhadow 
ff the Turret B C, which ſuppoſe to be 47 Foot, 
Yr 564 Inches 3 theſe two- meaſures being ob- 
zined , you may come to the knowledge of the 
eight of the Tower, as followeth. | 
Fourthly, Multiply 56 4,the length of the ſha». 
dow of the Turret by 24 (the number of Inches 
In your two Foot-Rule) and the Product will bs 
13536 , which being divided by 36 Inghes, 'the 
ength of the ſhadow of your Rule. giveth in the 
Quotient 376 Inches, which iz 31 Foot, and four 
nches, and that is the height ot the Tower A B, 


c " PROBL. xXxVIIl. 


(34) 


PROBL. XXVIIL 


| How to find the height of the ſawe Turret 
| when the Sun ſhineth not, by help of you 


Square. 


C Fig-1. ]* | 
Þ*: , Being ypon the plain Ground C B, apply 
one Corner or End of your Square to you 
Eye, asG, and holding the fide GH of your 
Square Level ( which you' may do by having: 
Thred and Plummet fafined at F,) move toward: 
the Turret, till by your Eye, and the two Army 
of your Square G and F, you fee the very top of 
. the Turret at A. 

Then Secondly, Note the place of your ftand 
ing, which will be at S, and from S, backward 
to T, meaſure the heights of your Fye from th 
Ground: 

Laſtly , Meaſure the diftance from T to |, 
which diſtance ſhall be equal to the height of the 
Turret AB. 


| 
| 


th 
m 


PROBL, Xx1) 


(35) 


PROB L. XXIX. 
How by #he belp of your Square to find the 


diitance from you to ſome other place 
that you can ſee, though you cannot come 
near the ſame. 


'ret 
omr 


Py [ Figs 2s 1 


Coen you were ſtanding at A, and it wete 
required of you to find how far you are di- 
ſtant from the Tree at B,which you cannot come 
tear to, becauſe of the River at C. 

Firſt, At A, (the place of your ſtanding) ere&t 
a Staff, as A D, of a/known length; as ſuppoſe 4 
Foot, or 48 Inches, having a Notch cut in the top 


_ 


PT ns ) C 
” ——W TEXT 


thereof, in which the Square muſi hang ſo, that it 
may be moved upwards or downwards at plea- 
} | Ce 2 {ure 3 


I) 


(36) 
ſure» Your Square hanging thus upon the top of 
the Staff, direc the end of it towatds the Tree it 
B, and with your Eye look along the fide of the 
Square, til] you {ce the very bottom of the Tree 
at Bt 31s 5 9 
.-: Then keeping the Square'thus fixed , ſtrain a 
ſmall Thred or Line from the corner 'of the 
Square at D along the fide thereof , till it touch 
the ground at E. 

This done , Meaſure the'diftance from A toE, 


which ſ{yppoſe to be one Foot and a quarter, or 


x15 Inches, 

Then, to find the diſtance AB, ſo many:times 
as AE is contained in AD, ſo many' times is 
AD the length of the Staff, contained in AB 
the diſtance required, | 

Wherefore, Multiply 48 Inches the length of 
the Staff by 4$. and the Product will be 2504, 
which being divided by 15 Inches , the diſtance 
AE, the Quotient will be: 153 and + Inches, 
which is 12 Foot g Inches , and þ of an Inch, 
which is ſomewhat more than halt an Inch, ' 


PROBL. X XX 


Gn - 


of 

at | 

in PROBL. XXX 

"* The length of a Ledder being known, ani" | 

af Gow far the Foot thereof is diſtant | 

hel #the bottom of any Wall againſt which 7 

h|  ſtandeth being alſo known,to find to what 
height of the Wall the Ladder reacheth. 

E, "= 

or [Fig 3- ] 


_ isa Ladder , as A B, which is 35 Foot 
long, and it is ſet againſt a Wall, ſo that the | 
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Foot of the Ladder at B is removed from the bot- 
tom of the Wallat,C 241 Foot ; I would know 
what height of the Wall the Ladder reacheth, 
that is, I would know what is the height of AC | 

' Fuft, Multiply 35 the length of the Ladder 
by 35, and the ProdoR will be 1225. Alſo Mul- 
tiply 2x (the diffante which che Ladder Randeth 
from the Wall)'by2s; the Produdt is 441,which 
being; SubſtraQed. from the former ; 225, there 
remains 784, the Square Root whereof being ex- 
tracted is 28, and (þ high doth the Ladder reach 
upon the Wall.from C to A. | "TN 
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PROBL. XXXxk1l. 


The length of a Ladder being known, to find 
at what diſtance it muſt ſtand from the 
Wall, to reach to ſuch a height as ſhall 
be deſtred. 


fr Ladder A Bis 35 Foot long, and it is re- 
I quired to ſer it againſt the Wall C A, fo that 
it may, xeach to 28Foot, Multiply the Ladder 35 
by 35, the Produc is 1225 , as before; alſo Mul- 
tiply '28 by 28, the Product is 784, which Subs 
ſtrat from 1225; there remains 44 1, the Square 
Root whereof being Extracted, is 21,and lo mar 

| 0) 
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Kny Foot muſt the Ladder be removed from the 
bottom of the Wall. 

I might here inſtance in divers other the like 
.| Concluſions, but they require more Arithmetical 
$kill, than is uſual among Artificers. Wherefore 
I will reſerve them , and divers others to be re» 
ſolved by the following Table, which perform- 
eth them with great caſe and exaQneſs, 
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DIREC.TION 


For 


PLAIN & SOLID' 
MEASUREBE 


By the Ordinary 
2 FOOF' RULER: 


Furniſhed with SCALES ne- 
ccllary for that purpole, 
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The Ruler is furniſhed with five Scales. ' 


SCALE of equal Inches, ſtanding at 
one edge of the Ruler 3 Numbered 
from x to 24, each Inch is Sabdivided" 


nto 10 equal Parts, This is called therefore, 
be SCALE f DECIMAL INC HES. 


B Il. An 


(2) 
IT. An nnequal Scale, ſet alſo at another edge 
of the Ruler, Numbred from 6 down to 60: 
each of theſe greater parts is Subdivided into 10 
leſſer parts, aually where there is room, or elf 
ſuppoſedly when the Spaces grow ſhorter. To 
the beginning of this Scale is annexcd a little 
Table, ſupplying thoſe main Diviſions from 1 to 
6, which the Ruler cannot receive for want of 
Length. This is commonly called, The Scale of 
Board- Meaſare. 
HI. Another unequal Scale ſet in any placeof 
the Ruler, Numbred from 1 to 10, and fo for- 
wards to 100, and Subdivided decimally as quan Þ; 
tity will allow. And from the Numbering of it, 
its here called, The Scale of 100. 
F 
' 


IV. Two Scales ſet cloſe together cdge to 
edge in any ſpare place of the Ruler. One of 
them is equally Divided, the other uncqually, 

V. That which is equally divided doth take Þ; 
up the juſt whole length of the Ruler ,. and is fg 
numbred up to 48, cach part being half an Inch, 
anſwering to the half Inches upon the Ruler. Þ} 
That which is unequally divided goes up to 50. ft 
And according to theſe Numbers they are nomi- Þ i 
nated ; One, The Scale of 48: the other , 'The 
Scale of 50, They are Subdivided alſo deci- 
mally. « 
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The Scale of Board: meaſure begins at 6,and 


for that cauſe muit be numbred down to 

60, that ſoit may contain a juit Decad 
of Numbers, and thereby made fit to 
Meaſure 4 very great , or . 4 very ſmall 
quantity, __ 


Very great quantity, that exceeds 60, and 
yet is to be counted upon the Scale of Buard- 
Meaſure , muſt be divided by 10 or 100 [ fo for 
70 you mult cake 7, for 125 take 12 x, &e. of the 
ret] and that Number fo divided, muſt be count- 
ed upon the Scalez which term of accompt will 
give a length : and this length muſt be Multi- 
plied again by 10 or 100, and then the ProduRt 
will give the leogth of a Foot, &c. 

A very finall quantity , that falls under che 
number 6, and yet is to be counted upon the Scale 
of B-ard-meaſure,mult be Multiplied by 10 or 100 
[ fo for 4 you muſt take 4o, or for 1 you mult cake 
10, or for ,3 you muſt take #3, that is 3, &e ] and 
that Number ſo Multiplied, mult be counted upon 
the Scale; and at the term of it, you ſhall have 
a length, This length muſt chen be Divided by 
10 or 190, and the Quotient will give the length 
of a Foot, &c, And if in (mall things you would 
know how many Solid Inches are contained in 
the content of Solid Foot-Mcaſure found oat the 
former way z Say, As 1 to 1728, fo the content 

B 2 in 
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in 'Foot-Mcalure- to the content in Solid Inches, 

The principal uſes of theſe Scales are laid 
down in the Precepts that follow. 

There art\twa wayes of Meaſating common: 
ly uſed. ®ac'is,'to find the content of-the'whol: 
immediatly; + The other is, to find:the Length of 

' a Foot firſt, and afterwards by help of it to Mex 
ſure how many Feet are contained in the whole, 
This larter, becauſe it'is'moſt in-aſe; and bei 
known, I ititend to follow in theſe Precepts, 


- : 


—_—— — — <— — 
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I. To Meaſure Squared Board, or ſuch a 
is of, the ſame Breadth. 


Irtt Mcaſure,the Breadth of_the Board by the 

_ Scale. of Decimal Inghes, Then count that 
Breadth. upon the Scale of Board meaſure 3 So 
ſhall the difiance from that Numbcr , to the end 
of the Ruler next to 60, give the Length of Ouc 
Foot. This Length, cichcr upon the Rulcr it (elf 
| ortaken from thence in a pair of Compallcs, itF, 
it be turned as oft as may be upon the Board, 
will ſhew, how many Square Fcet are therein 
contained, Andeach one of theſe Lengths is 
true Superficial Foot , by which any Number of 
Feet may be cut off from the Board, F 


IH. 7o 
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Il. To Meaſure Tapering Board, or ſuch 4s 
is of "more Breadth at one end, than it 
# at the other. * 


Eaſure the Breadth of both ends with the 
- Scale of Decimal Inches, add chem toge- 
ther, and take halt the Sum 1 which halt Sum 
is the Mean Breadth between the ;two former. 
Suppoling then this Mean Breadth 40'be the truc 
Breadth,, count it ( as you did before) upon the 
Scale of Board-mealure 3 For, the diftapce from 
thence.to the end of the Ruler neareſt, 60, gives 
the Leng#h of ſuchy a Foot as will-Mgaſure the 
Content, of the whole, If therefor, you (take 
the Length , and Meaſure it , as oft as you cau 
upon th:s, Length of the; Board, ( which Length 
s Mcaſyred by the Line drawn quite along the 
midit of it ) took how many timics it 15 thereon 
contained , fo many Square Fcer doththe whole 
Board contain, | 
But then it mul} noted, that each. of theſe 
Lengths 1s not a truc Supcrticial Foot , tor at the 
broader end of che Board, it is more , at the nar-= 
rower end, it is lels.;_ and therefore what was be» 
fore (aid of cutting off, any number of Feet in 
Board all of an «qual Breadth, will n& hold true 
In Tapcring Boaxd, Now how this ſhou'd be 
done, (h4]l be ſhewed, in another place, for ts 
(00 hard for conunon Meafſuriny., 
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II. To Meaſure Squared Solids , ſuch a 
are ReGFangular, and quite through of the 
ſame bigneſs. 


He Baſes of all Solids here meaſured , mui 
be ſuppoſed to Perpendicular to the Axi 
in Cones and Pyramids, or to the Plains and fidg 

of Parallelepipids, and all other Priſmes. 

Squared Solids are ReQangled Parallelepi 

pids. To tind the Content of theſe; you mul 

tirft meaſure the Breadth and Depth of the Bal; 
with your Scale of Decimal Inches. Then (up | 
on the Lineof 100) from 12 extend your Com: 
paſſes to the Breadth, the ſame extent ſhall reach 
from the Depth to a Fourth Number : whid 
being counted in the Scale of Broad-meaſur 
will ſhew the Length of one Solid Foot 3 The 
Length (1 ſay) of one Solid Foot will be , fron 
that Fourth Number to that end of the Rul 
which is next 60. This length being Meaſure 
as oft as it can be upon the Timber , will gin 
the Number of the Solid Feet therein containec 
And each one of theſe Lengths is a true Solic 
Foot, whereby any number ot Feet may be cut 
from the Timber, | 
Tf it fall out that the Fourth Number be toc 
great to be counted upon the Scale of Broac 
meaſure, then count x3 part of it on)y, upon tit 
| all 
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ſame Scalc,and referring it to the Line of Inches? 
jt will ſhew the Length of 10 Feet; therefore 
;7 part of that Length,is the Length of one Foot. 
Or again , if it happen that the Fourth Number 
be too ſmall to come upon the Scale of. Board- 
meaſure, then coaunt ten times that number upon 
the ame Scale, and look what Inches do anfwer 
toit , the ſame Multiplied by 10, will give the 
Length of one Foot. And theſe two Cautions 
muſt be obſerved in the like Caſes, when they 
ſhall happen in the Precepts following. 


— 


BIV. To' Meaſure ſuch Parallelepipid Solids 


4s are faſhioned at their Baſes like 
Rhombs or Rhomboid-s. 


He Baſes of the former Solids were ReQtan- 
gular Parallelograms3 but the Baſes of the 
Solids her mentioned are either Rhombs or 


i} Rhomboids 3 the rcſt of the Plains going quite 


ir through the Length, as ſuppoſed to be Retangu- 


[ OAG 
n tat 


lag 


1Flar Parallelograms , as the former alſo were, 
Now to mealture theſe; you muſt firlt (with your 


Scale of Decimal Inches) take the Breadth of the 
Balez And Secondly, you mutt ( by the ſame 
Scale) Meaſure the Perpendicular Depth of the 
Solid , or that Line which falls Perpendicular to 
both the upper and lower Lines of the Baſey and 

B 4 this 


this you muſt call the Depth of the Baſe. Whey 
this is done, the reſt of the work is directly the 
ſame as it was defore 3 For upon the Line of 109 
you are to number this Breadth and Depth 3 and 
if you extend your Compaſſes from x2 to th! 
Breadth , the (ame extent ſhall reach from the 
D:pth to a Fourth Number. This Fourth, Num- 
bec mult be counted” upon the Scale of Board: 
meaſure ; for from that Number , taken in that 
Scale to the end of the Ruler towards 60 , give 
the Length ot one Solxd Foot. And this Length 
"bcing Meaſured as oiten as it may upon the Tim- 
bcr, thews the Solid Content of the fame. And 
here alſo cach one of theſe Lengths is an intire 
Solid Foot : ſo that any number of Feet may 
thercby be cut oft from the Timber, 


To Meaſure Squared Tapering Solids, 


Such Tapering Salids are here meant on'y, as 
do cither end in a Point, cr cife (though they be 
cut off ) ſuch as being continucd would end ina 
Point as Pyramids do, That is tolay, Here 1; 
thewed a way how to Mcafſure either mtire Py: 
ramyds , orc!ſc Reſcdtcd Pyramids , whole Ba 
ſes areeither Rectangular Pzrallelograms, or Obs 
Iique angled Parallclograms, fuch as RE hombs of 
Rhomboids butorc- mentivucd, 


ntire 
mia 
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V. To | Meaſure TC of a Pyremidal 


Form. 


Irſt, by the Scale of Decimal Inghes, Moe 

"IL, the Breadch of the Baſc and the Depth 
ot it likewiſe, as is declared before in the third 
and fourth 'Precepts. Then upon tae, Line of 
1co count this Breadth and Depth : and extend 
your Compaſſes from 36 upon that Line to the 
Breadth , the ſame extent will reach from the 
Depth to a Fourth Number, Count this Fourth 
Number upon the Scale of Buard- meaſure 3 for 
from thence ty tae end of the Ruler towards 60, 
gives a Length. This Length Mezfured, as oft 
as you can upon tie Pyramid's Length (which is 
the 4*i from the midd)c Point ot the Bale ta, 
the vertical Puint of the Pyranud.) gives the \ 
numbir of Soid Feet L15-4fAhe” 1 the whole, 


' Aad here alſo (45 before in Tapiring, Board) one 


of thc. Lyngths at the great end 15 more than a 
juit So!1a Foot, and at the lealt end it 1s lefs, Aud 
how to cut off a jult Solid Foot, will be a work 
too bard to by ſhowed toc. mmon Meaturers. Te 
muſt therefore be omitted, as alto in all the Ta- 
pcring Solids that tuil »w, , 
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VI. To Meaſure Tapering Timber of a Re- 
ſeFed Pyramidal Form, 


He firſt.work will be to Meaſure the Breadth 
and Depth of the greater Baſe, by the Scalc 
of Decimal Inches, as is before declared. Then 
extend your Compaſſes from 36 (upon the Line 
of 100) to the Breadth countcd upon the ſame 
Line,the ſame extent will reach from the Breadth 
to a 4th Number. Then Meaſure both the 
Breddths,Cor both the Depths, which you will, for 
they are proportional one to the other ) 1n the 
greater and lefſer Baſes with Decimal Inches,and 
count their quantities upon the Line of a 100, 
and take the diſtance of them with your Com- 
paſſes, For this diſtance ſhall reach ( upon the 
fame Line of 100) from the precedent 4th Num- 
' ber ( downward toward the beginning of the 
Line)toa 5th, and from the5thtoa 6th. Add 
theſe three, namely, the 4th, 5th and 6th Num- 
bers together. The Sum of them count upon the 
Scale of Board- meaſure 3 for from thence to the 
end of the Ruler which is next 60,gives a Length, 
This Length turned upon the Timbers Length 
(which is to be eſteemed by the Axis thereof, or 
right Linc paſſing through the two Centres of 
the two Baſes) as oft as it may, will give the 
Number ot Solid Feet contained in the whole Re» 
{cctcd Tapering Timber. 
VII. How 
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VII. How to Meaſure Timber of a Pyramr 
dal Form, whoſe Baſe is Triangular, 


T matters not whethex the. Baſe be a Tri- 
angle Ordinate (of «qual Side and Angles) or 
Inordinate, (cach Side differing one trom ano- 
ther : ) for the work in them all is generally one, 
thus namely. Count any fide of the Triangle as 
the Baſe thereof, and the Angle oppoſed thereto, 
is to be called the Vertical Angle. Theo Mealure 
the Baſe, and the Perpcndicular falling thereon 
from the Vertical Anglic, both with the Line of 
Decimal Inches, This done, extend your Com- 
paſſes from 72 (upon the Line of 100) tothe Baſe 
counted thereon,the ſame extent ſhall reach trom 
the length of the Perpendicular to a 4th Num- 
ber. Count this gth Numb. c upon the Scale of 
Board-meaſure, and ſo procecd as inthe 5th Pre» 
cept. 


—— Cy ne 
 ———_— 


VIII. How to Meaſure Tſaprring Timber of 
a Rejeded Tyramidal form , whoſe two 
Baſes are of a Triangular form, 


He Baſes may be cf any Triargular form, 
whether ordinate or inordinate,as in the fors 

mer Precept was intimated ; only it 15 requilite, 
that 
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that the two Baſes be like cach other , that is, 
Equizn pg'ec and of proportional fides , as that 
muſt. of neceſſity be if the Timber be part of a 
Conte, "ſuch as this Propolition ſuppoleth it to 
be. 

Meaſure the Baſe of the Triangle at the great- 
er end , and the Perpendicular talling thereon, 
with the Scale of Decimal Inches, as was ſhewed 
in the Jaft precedent Precept. Then upon the 
Line of 100 ) extend your Compaſlcs from 72, 
to the Length of the Baſe ( counted upon the 
ſame Scale) the ſame extent will reach from the 
Perpendicular to a fourth Number. * Then Mea- 
fure any two like (ides (of the two Baſes of the 
Timber) with the Scale of Decimal Toches, and 
count the Numbers 'of thcm upon the Line of 
100, and take the diſtance of them in your Com- 
paſſes. This diſtance will reach from the Fourth 
Number dowuwards t6 4 Filth , and from that 
Fifth tos a S1xth. Ard theſe Fourth , Fifth and 
Sixth Numbcrs ail inco one Sum, this Sum Count- 
cd , upou the -Scalc of Bozrc-mealure , gives A 
Lengih from that cnd ot the Ruler which is 
meare{tto 60+ And this Length turned upon the 
Length of the Imver as aft as it my, gives the 


numicr of Solid Feet contained i in the: whole Re» 
(cCtcd [imbxr. 


had 


' IX. How 
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IX. How «to Meaſure a Pyramid a whoſe 
Baſe is of a Multatgular Ordinate Fi- 
gure. | 


Bf re plain Figures, are ſuch as are Equi- 
angled and Equilateral, Pyramids ot an 
Ordinace Triangular torm may be Meaſured by 
the Seventh general Precept, for Triangular Ba- 
ſes : and thoſe Pyramides that have Ordinate 
Quadrangular, Bafcs (that is, true Square Baſcs) 
may be Meaſured by the third general Precept 
tor Re angular Solids. This Ninth Precept 
ſhews how to do the ſame work in Pyramids of 
Multangled and Ordinate Balcs. 


And note bere in general, for this and all the Precepts 
that follow coneerning Mult angled Ordinate Ba- 
ſes, that the Radius of the Biſe is aright Line 
drawn from ibe Cenire of the Baſe, and fulling 
Perpendicu/arly to one of the ſides of the Polygon, 
and not the Line from the Centre to any of ibe 
Angles of the Baſe. Then to go torward, 


Meaſure the Radius of the Balc, and the whole 
Perimeter thercot allo, which may be done by a 
Line put round «bout ic, and then MeAſuring that 
Line afterwards | upon the Scate” of Þccimal 
Inches. Which done, cxtcnd your Compaſtes 
from 72 (upon the Szale 20c} to the Perimeter 

counted 
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counted thereon; the ſame extent will reach 
from the Perpendicular or Kadiws to a qth Num- 
ber. Count this 4h Number, &c, as in the 5ths 
Precept. | 


X. How to Meaſure ReſeFed Pyramids, 
whoſe two Baſes are of Multangled Or- 
dinate Forms. 


Eaſure the Radiws,and whole Perimeter of 
the greater Baſe, as before. Andextend 
your Compaſſes from 72,. to the Perimeter , the 
fame extcnt will reach from the Radius, ( count- 
ed as the former were , upon the ſame Scale of 
300) to a gth Number. Then again Meaſure 
(by your Scale of Decimal Inches) any two Lines 
upon the two Baſes (as the two Radiuſes. or the 
two Sides, or the two Perimeters, or any lize Di- 
agonals,) and count the Numbers of them upon 
the Scale of 10c, and take their diſtance; for this 
diſtance will rcach from the 4th Numb. r (count- ' 
ed upon the Scale of a 100 ) downwards to a 
5th, and from thence to a 6th. Add thele three 
Numbers, thegth , 5th and 6th rogether , and 
count their Sum upon the Scale of Broad- meas 
ſure, &c. as before was (hewed in the 6th Pre- 
cept. 


XI. How 
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Xl. How to Meaſure Priſmes, whoſe Baſes 
are of any Triangular Form , and both 
congruons to each other. 


- With your Scale of Decimal Inches, Meaſure 

the Perpendicular and Baſe of the Trian- 
gular Baſe, as before in the 9th and $th Pre- 
cepts, Then count (upon the Line of 100) 
the Baſe 3 and extend your © Compaſſes from 
| Þ 24 (upon the ſame Line) to the Bale, the ſame 
of extent will reach from the Perpendicular , to a 
4th Number , which being counted in the Scale 
he Þ of Board-meaſure, &c. as in the third Precept. 
it- Þ And each of theſe Lengths is a true Solid Foot, 
: of whereby, &c. as in the third Precept. 


nes BD — 


"i. | XIL. How to Meaſure Priſmes, whoſe Baſes 
on are of any Ordinate Multangled Figure. 


aſs * T Hoſe Priſmes that are here Meaſured, are 
0 a ſuch Solids as are of equal and congruous 
ree | Baſcs at both ends,and all the other Plains going 
nd |} along the whole length of ſuch Solids, are Re» 
ca+ Þ anglcd Parallclograms, ) 

re- If the Priſme to be Mealured be of a Q uadran- 
gular Ordinate Baſe, (that is ot a jult Square 
Baſe) then it may be Meaſured by the third Pre- 
cept, 
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cept , which is general for alf Baſes of a Paralle- 
logram Form , and ſo conſequently 'alſo of the 
uare or Ordivat:e Paraitelogram Figure, 
But if the Baie be of a Multangled Ordinate 
Figurez you muſt tick Mcafuce the Radius and 
Perimeter thereof, by.the Scale of D2cimal Inches, 
Then ;cotiniing the Kedixs and Perimeter upon 
the Line of 1903 cxtend your Compaſlcs from 
24 to the Baſe , the lame exteut will reach from 
the Perimeter to a 4th Number... | Or extend 
your Compaſlics trom 24 to the Perimeter , the 
{ame exicnt will reach trom the Baſc to the ſame 
4h Number, } Count this 4th Number upon the 
Scale of: Board-meature , fo ſhall the Length 
(from thence to the end of the Ruler next 60) 


give the lengeh of! one Foot Solid. Meaſure 
theretore this length apon the Solid Timber as 
oft as you can , for the Number of thoſe Lengths 
ſheweth the number of Solid Feet contained in 
the whole. And cach one of thele Lengths is a 
jaſt Solid Foot, whereby any number of Feet may 
be cut off, 


be 
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The Meaſuring of ſuch Solids'whoſe Ba- 
ſes are Circular z as Cylinders, Cones, 
Batrels, and fych like. 


XIII. To find the number of Solid Feet 


contained in a Cylinder. 


N the Precepts tliat follow , the two Scales 
whole edges lie cloſe together,are to be uſed. 
Firſt, Meaſurc the Diameter of one of the Cylin- 
der's Baſes , by the Scale of Decimal Inches: 
Then count the Length thereof iupon the equal 
Scale of 4.8, and over againlt it (in the annexed 
unequal Scale) you ſhall find another Number. 
Let chis other Number be reſerved. Then upon 
the Line of x00 , extend your Compaſles from 
12, to.36, the ſame extent ſhall reach-from the 
relerved Number (coumted upon the ſame Line 
of 100)toa Fourth Number. Count the Fourth 
Number, upon the Scale of Board» meaſute ; for 
irom that Number, to the end of the Ruler tg» 
wards 60, gives the length of- one Solid Foot. 
And:this Length turned upon the Length of che 
Cylinder., ſhews the Number of Solid Feet con- 
tained in» the whole Cylinder. And here alſo 
ach one. of theſe Lengths is a juſt Solid Foot, 
-——pot, any Number ot Solid Feet may be cat 

oft, 
C XIV. To 
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XIV. To fied the Solid Content of a Cont, 


Eaſure the Diameter of the Baſe by your 
Scale of Decimal Inches, Count that 
Length upon the Scale of 48, and (ee what 
Number ju the Scale of 50 ſtands over againlt it, 
Count this Number upon the Scale vf Board- 
Meaſure, fo ſhall you hnd a Length, which bcing 
turned (in the manner that hath been often men- 
t:oned_) upon the Cones Length, gives the Con- 
fent of the whole Cone. | 


N WE 
A 


XV. To- find the Solid Content of a Re- 


ſeFed Cones 


Irſt , Meaſure the Diameter of the greater 
Baſe, by the Scale of Decimal Inches 3 and 
count the Number thereof upon the Scale of 48; 
over againſt which you ſhall ſee anothex Number 
in the Scale of50,which mult be reſerved. Then 
again, take the Length of the Diameter of the 
leſſer Baſe in Decimal Inchs. Count the Lengths 
of the two Diameters ſo meaſured , upon the 
Scale of 100, and take their diitance with your 
Compaſſes. Then keeping this extent, count the 
Reſerved Number upon the Scale of 300, and 
extend the Compaſics from that Number down- 


ward to a ſecond Icflcr number , and from that 
{cond 


-» as- Fas)! g—_  ——— ns - au_—__ it a. KDE 
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ſecond ta a third ſtill leſs. Add this firſt, ſecond, 
and third Numbers together, and count the Sum 
of them upon the Linc of Board-Meaſure, where 
out © you ſhall find that length which will Meaſure the 
hat B Content of Solid Feet in the whole,in fuch man- 
hat Þ ner as hath been often ſhewed before. 


dB © by 


ing XVI. Of Ganging Veſſels. 


0N- WE have now done with the Scale of Board- 
: Meaſure, which hath been of good ule in 
all the 15 Propolitions going before. In this Pro+ 

"© Þ poſition of Gawging , all the Menſurations mult 
Re- Þ till be made by by a Scale of laches Decimally 
divided. But becauſe the Ruler is not of Length 
enough to Meaſure the: Diameters and Lengths 

eater IÞ of Veſſels, eſpecially ro Meaſure that Diameter 
and B which is at the Bung; nor is it convenient that it 
48; Þ ſhould be foiled with any ching, (which it muſt 
mber I be, if it be put into any tull Veſſcl,) it will theze- 
Chen ÞÞ fore be molt expedient,that a (mall Staff be made 
f the I fit to undergo ſuch fervile uſes; and for that 
ngths I purpoſe may te of 4 or 5 Fect in Length.divided 
n the into Inches, and cach Inch (ubdivided into 10 
your I parts, as the Scale of Decimal Inches iy upon the 
it the © Ruler. They are to be numbered(not by Feet but ) 
cutright by 1,2,3,45,©c.t0 48 or 60. It may be 
allo furniſhed with convenient appurtenances for 
the mgre_gxxpedite and dexterous Mculuration of 
C 2 the 
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' the Lengthand Diameters of any Veſſel, asevey 
Man ſhall beſt contrive for his own fatisfaQion, 

1- With this'Staff Meaſure: the Inner Diame- 
ters at the'Head'and Bong; and the'inner length 
of the Veſſel. For the Diameter at the Bong, 
the Staff is'to be put into the Veſſel atthe Bong: 
hole. The Diameter at the Head may be Mex 
ſurcd on the outlide, allowing ſomewhat mor: 
than the.-very -outer Diameter , becauſe of th: 
Arching of the Veſſel. The length may be Mex 
ſured on the outſide alſo from Head to Head, al. 
lowing for'the thickneſs of the two Heads what 
ſhall be competent. ' If* any think other ways 
better, they may uſe them. 

2. Count the number of Inches in the Diame 
ter of the Bong,upon the cqual Scale of 48 upoi 
your Ruler; and note'in the Scale of 50, what 
number ſtands againft it. Write down this num- 
ber twice,one right underthe other. And again, 
count the number of Inthes in the Diameter at 
the Head upon the ſame Scale of 48, and look in 
the Scale of 5o what number ſtands even along 
with it. Write this namber juſt'under the tw 
former. Then add all three numbers together} 1 
keeping the'Sum: * c 

3. Upon the Line of Too extend your Com: 
paſſes from 19 25 to the length of the Veſſel, then: 
ſame extent will reach from the Sum before kept, cc 
to the number of Wine*Gallons contarned-in the 


Veſſel. ' Or if you extend your Campaſſes fron 
42 
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22 69 to the length of the Veſſel 24, itmuſt be 3 
If 288 Solid Inches go to one Ale- Gallon ,} as1s 
100. found at the Exciſe-Office , the ſame extent will 
ame reach from the Sum before kept , to tho number 
ngthÞÞ of Ale- Gallops contained in the Veſſel. 

zong, For Example. 

ong-ll The Diam. at the Bong 36 Inches,counted in the 
Merl Scalc of 48, ſhews in the Scale of 5o — 28.30 
more 28-30 
f the The Diam. at'the Head 30 Inches,counted in the 
Mex Scale of 48, ſhews in the Scale of 50— 19.64 


what The Sum of all three 76.24. 
vaycl The Length of the Veſlel ſuppoſe to be 4 Foot, 
or 48 Inches, 
ame- Then work upon _the-Lane of 100 thus. As 
uparÞ 19 25 is t0.48 the length : | fo 96 24 the Sum, to + 
what 19c the numbcr of Wine:Gallons mn the Veſlel. 
num And as,a4 15to 22, 2:15: to 48, (0.76 24 to 
pain 152 3*5 16, the num. ; of Ales Gallons 1n the 
ter atlame Veſtel. 
ok infÞl Thisis done upon the Ruler. And if the Cal- 
along culation had, buen made 1p greatelt exactnels by 
2 two numbers, the Wine- Gallons would have. been 
ether} 198 95, andithe Ale: Gallons 1525:5 161x737 no 
conſiderable difference. > ' 
Com-lS Note that 190 and 151,4 161 being greater 
el, theEnumibers than the Scale(which.goeth butto 100) 
containeth ,. are counted vpon the lower part of 
the Scale, where 7 is for thele kinds of nurabers 
of J called 
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called 903 $is called 803 10 for 1003 16 fa 
150; 19 for 1903 20 for 2003 and ſo all the 
relt ſutably. - FUL 

This way of Menſuration ſuppoſeth a Barre 
to be a part of a Spheroid , the two ends equally 
cut off, which having the moſt probable ground 
mult perform theretore moſt-true. 


— —— 


Eut if any deſire to go by the uſnal way of « 
Mean Diameter , Iwill for their ſatis 
faGion ſet it down here alſo. | 


H Aving then the two Diameters at the Head 


and Borg, take their difference 3 and (up 

on the Line ot a00) extend your Compaſſes 
from 1o to 9. the fame extent ſhall reach from 
that difference ( counted upon the ſame Line of 
100) toa 4th Number z which 4th Number, if it 
be added to the Diameter at the Hcad , it wil 
make the Mcan- Diameter required. This Mean 
Diameter thus found , mult be counted upon the 
Scale of 48, and in the Scale of 50 over againl 
your Mean Diimcter, you ſhall hnd a Number 
which isto be reſerved. Then go again to your 
Line of 100, and fay, as 6? 15 to the reſerved 
Number; to is the Length to the number of 
Wiac- Gallons in the Vefſſeh, Andas 3 56 is" 
the reſerved Number, fo is the Length to the 
| number 
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number of Ale Gallons, This work ( in the 
former Example) will find the Mean Diameter 
to be 34 333 and the reſerved Number alſo 25 x 
art} the Content of the Veſſel in Wine Gallons 191 al- 
ual} molt the Content of the ſame Veſſel in Ale Gal: 
und} 1ons, almoſt x62, 153, if 288 Solid Inches go to 
the making of the Gallon. Theſe do fome- 
what differ from the former; yet in regard of 
——& the inequality of the inſide of the Veſſel, and the 
uncertainty of the Veſſels true Figure, they may 
of «i be near enough to truth. So much of Ganging, 


—_— — — 


—_ — 


How to Meaſure Cartridges of Powder, 
Heal to know how many Pounds are con- 
tained in them. 


ned XVII. And firi?, if the Cartridge be of a 
fit Cylindrical Figure. 


Mean Pply the Line of 5oto the Diameter of the 
n the Cylinder, and (ce what number of thoſe 
ain vn<qual parts it reacheth unto. Then Mealure 
mberly ihe length of the Cylinder by the Scale of Deci-+ 
your mal Inches. Afterwards upon the Line of 100 
-rvd8 Work thus Extend your Compaſſcs from 3 7; 
-r off 19 the number of the Diameter before found by 
the Scale of 50 3 the ſame extent will reach trom 
the humber of the Cylinder's length, to the num- 

C 4 ber 
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ber of the Pounds of Gun-powder therein COR- 
tained. 


—_— 
— ——_ 


TY TOI 


X VIIL '8econdly , if the Cartridge be in 
form of a Reſebea Cone. 


Afev theLine of goto he greater Baſes Di- 
ameter; and note-what number it reacheth 
anto, Then Meaſure the two Diameters of the 
two Baſes by the Scale of Decimal Inches. After, 
upon the Line of 100, count theſe two Diarne- 
rers, and take the diſtance of them with, your 
Compaſles. Then ſctting one Foot of that cxtent 
upon the firſt number (raking out of the Line of 
50, and counted now upon the Lint of 100) 
which will reach ( downwards towards the bc- 
ginning of the Line at x) toa ſecond number, 
and from that fccond (till downwards): to a 
third. Add theſe firſt, (ccond and third numbers 
together into one Sum , and Meaſure the kngth 
of the Reſeted Cone by the Scale of Decimal 
Inches. Then again (upon the Line of: 100) 
extend your Compaſſes from. x 1 453 to the tore- 
named length , the ſame extent (hall reach from 
the Sum of the three number before found, to the 
number ot ;Phunds ot Gun: powder contained in 
the Relcctcd' Cone. 

Or thus you may do, Apply the Line of 50 to 
the 


LON» 
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the Diameters of both Baſes, and note the num- 
bers, and count'them upon the Line of 1 0by/:ahd 
divide.che : diſtance ot' themwupon that Line into 
two equal parts, and note the middle number 
upon which the Compals Fout falls. Then add 
theſe three numbers (che two extremes and the 
middle one now, found) jnto one Sun, and Mea- 
ſare the length of the RefzEted Cone by the Scale 
of Decimal Tnches. Fen 42412, Ofc. as it the 
tormer way, 


— 


XIX. Thirdly , Tf the Civtridge Poltd be 
inform of a perfe & Core, 


A Pply the Line of 50 to the Diameter'bf the 
Baſe, and note what number it extendsth 
unto. Then meaſure the lerigth of the Cone by 
the Scale of Decimal Inches. '/After this, {upon 
the Line of 100) extend your' Compaſles' from 
11 542 to'thelength of the'Cone; the ſamie ex- 
tent will rea:h from the firſt noted number (of 
the Diameter of the Baſe) 20 the number of 
Pounds vi . Gynpowder contained in the Cone. 


Tickle Scalcs may be applied to divers other 
like utes; but tor the piclent let chefe Propofitis 
005 (luffice, 


$.*F. 


March g; 1648. 
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Other Precepts for the Menſuration of 
PLAINS and SOLIDS. 


SECT. IL. 


Of Plain Meaſure taken with 4 Foot, Tard, 
or Chain, divided into Decimal parts, 


OARD and GLASS are commonly 
B Mcaſured by the Foot. wherefore, if a 
board be Meaſured with a Foot-meaſure 
divided into 100 equal parts , and (B) the 
Breadth Multiplied by (L) the Length 3 the Pro- 
duct will ſhew (C) the Content in Feet and De- 
cimal parts of a Foot. 
1. Example. 
A Board is Feet, x. 25 Broad, and Feet 13-45 
Long. How many Foot doth it contain inall? 
Multiply 13. 45 by 1. 25, the Product will be 
Feet, 16.8125 , the Content of that Board in 
Feet, and Decimal parts. 
TS Mb 6... 
For 4 I +» 1-2G:;: 13.45 16-31 25 
2. Example. 
A Paine of Glaſs being Feet 8.887 Broad, and 
Feet 0.92 Long, what is the whole Content ? 


i B + TP 
TSS 0.87 *. 8.92 . Q.8204 . 


P wving 
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Paving, Plaiftering, Painting, and Wainſcaot, is 
commonly Meaſured by the Yard, every Square 
Yard containing 9 Square Feet, Wheretoreit a 
Piece of Paving , &fc. be Mealured with a Yard, 
divided into 1000 equal parts, and (B) the 
Breadth, Multiply by (L) the Length the Product 
will ſhew (C) the Content in Yards and Deci- 
mal patts, | 

Example. 

A piece of Paving being Yards 3.5 Broad, and 
Yards 17.75 Long 3 how much is the Content ? | 
Multiply 17. 75 by 3+ 5, the Product will be 
Yards 62. 125, the Content of that Pavement 1m. 

Yards and Decimal parts. 


10 it L » C 
I . 3.5 :: 17-75 . 62.125, the Content, 


But if the ſame Pavement had been Meaſured 
with a Foot divided intoa 100<qual parts, the 
Breadth would have been found to be Feet 10. 5, 
and the Length Feet 53.253 which Multiply to« 
gether, the Product would ſhew Feet 559.125 for 
the Content in Feetz which bring divided by 
9, the Quotient will be Yards 62. 125, the Con- 
tent in Yards and Decimal parts, according with 
the former example. d 


A Paralelogram or four-ſided Refiangle Superficics 
be'ng Liven, t'0 find fe length of PP Superficial | 
Foot. Take 
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Take with your Ruler, the breadth thereof in 
in Feet; and Decimalsof' a Foot ; ' and. by the 
breadth.ſo taken, divide 1. the Quotient ſhall be 
the length of a Superhcial Foot. 

Example. 

A Board is Feet n.25 broad, how much there- 
of will make a Foot ? 

Divide 1 Foot by B 1,25, the Quotjent will be 
0.3 for L the length of a Foot. Likewiſe, if the 
breadth be:meaſured with a Yard, divide 1 Yard 
by the breadth, the Quotient will ſhew the 
| length of. x Yard. 


Tiling , Slating , and. F looring 1s commonly 
reckoned by the Square , — is 10 Foot every 
way, In all 1co Foot, 

Example-; There is a Roof, Feet 16. 25 broad, 
and Feet 95,2 long, How many Squares 15 con- 
tained, therein ? 

Mulcjply the length B«1 by the breadth, the 
Product will be Feet 1547, which numbep being 
divided by+100, thc Quotient will be ;Squares 
15-47 the Content required, to be known, - that 
15 BL — Areg 1 Squares.., 

Or if you dclirc to know the length of a 
Square, divide 100 by the;Breadch, - the Quoti- 
cnt will be Feet 6.154 — almoltz ſo much hall 
be the length of one Square of that breadth 
that is *3* = the length of a Square. 


SECT. II: 
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be STCE” KL 
of Solid Meaſure taken with a Foox di- 

re- vided into 100 equal parts. 
A Aving (S) the ſide of a Squaze ,, equal to 

F VB ” the Baſe of a Solid, and L the length 
h thereof given in Feot-meaſure 3 to hnd (C) the 
_ Content thereof in Feet, Say, 
ly f he: $4 ne Mdu33 4. 
ry 1. VBA ::L.Q ::Q .C 
4 That is, Multiply the ſide given by the length ; 


| andagain, Multiply that Product by it ſelf, and 

then divide that laſt Produd by the length, the 
Quotient will ſhew the Content in Feet, and De- 
cimal Parts. 


T1, Example. 


Suppoſe a Square Solid whereot the fide is 
a Feet 2.25, and the length Feet 20. 33, I require 
ti- | the Content. 
ll Multiply (LJ 20-3 by ('S.) 2-24 , the Product 
13 will be (Q-) 45.675. Again, 45 675 Malciplied 
by 45-675, the Product will be 2082,464024, 
which divided by L 20-3. the Quotient will be 
Feet 105344 34* the (C) Content fought. 


Having 
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Having the (S) fide of a Square equal to (B A) 
che Baſc ot a Solid given in Foot-meaſure. Ty 
tind the Length of a Foot Solid in Foot-meaſuye, 
Say, 

_s i 2218 0 Q :: Q «the Length of x Foot, 

That is Divide 1 . by( S)the fide of the Square 

given, and Multiply the Quotient by it ſelf; the 

Product will (ſhew the Length of a Solid Foot, 
Example. 

Suppoſe (S) the ſide of a Square equal to(B A) 
the Baſc of a Solid be Feet 2.253 I demand how 
much in Length will make a Solid Foot. 

Divide 1.000 by. 2.25, the Quotient will be 
04444 4: the Length of a Foot Solid, 

Having {B ) the Breadth,and( D the Depth of 
a Squared Solid given in Foor-mealurezto find the 
Length of a Foot Solid in Foot-mealure, Say, 
I. B::D.BA:: Agam BA. 1n:: 1, 

the Length of 1 Foot. 

Having (L) the Length,CB) the Breadth,and 
(DJ) the Depth of a Squared Solid given in Foot- 
meaſure 3 to hnd ( C) the Content in Feet, Say, 
i.B::D.BA., Again lay, 1. BA :: 

L . C . the Content. 

F:r(t, Multiply (B) the Breadth by (D) the 
D.-pth , tne Product will be(B A) the Ares of 
the Baſe. Again, (B AJ) Multiplicd by (L) the 
&cngth; the Produdt will be (C) the Conteat of 
that Solid in Foot- meaſure, 

It is the common practice of moſt —_— 

all 
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and others which uſe to Meaſure Tapering Tim- 
ber,co Meaſure the Breadth and Depth thereofin 
the very middle, which they Multiply into each 
other, and take the Scion there for the Baſe of 
a Square Solid cqual to the Tapering piecez and 
Multiplyzng that Baſe ſo found, by the Length of 
the Solid given 3 they take that Product for the 
Solid Content of that piece fo by them Mecaſu- 
red. Which manner of Meaſuring of Tapering 
Timber (though it be talle , and cver giveth the 
Content leſs than ought to be ; ) yet Cultom,and 
Eaſe are fo prevalent with molt, that they rather 
chole to follow an old Error, than to learn the 
Truth, But for thoſe who are more Ingenious, 
and loycrsof Truth , they may ufc this Rule en» 
ſuing, which is the truce way to Mealure ſuch 
kind of Timber. 

Find out.the Baſes at both ends, and Multiply 
the one by the other,and out of the Product there- 
of, extcact the Squarc-Root , then add together 
both the Baſes, and that Square: Root, and Mul- 
tiply the aggregate thereot by one third part of 
the Length z the Product will be the Content. 

Example. 

There is aTapering piece of Timber,the Tength 
whercof is Feet 16.8, and the breadth of the Baſe 
it the greater end,js Feet 1. $4, and tht thicknels 
thereof is Fect 1.38, which Multiphed together, 
the Product will be Feet 2.5392, tor the greater 


biſe ; the breadth of the Baſe at the lefler end, 
is 
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is Feet: x25, and the thickneſs or depth thereof 
Feet 0/92, which Multiplied together, the Pros 
duQ-will be Fect 1.15 tor the lefler Baſe 3 Mub 
tiply-che- Bales together , the: Product will be 
2.92098, the Squarc Root whereof is 17058x 
to 'which' it you Add'the Sums of both the Ba+ 
ſes , the Aggregate will be 5.595., which being 
Multiplied by x of tne length, ſcil: 5.6, the Pro- 
duct 'will be Feet 30212 , the Content of that 

piece of Timber. | 
Some ot her having faken the breadth at both 
ends; 'Add them, together , and take half that 
Sunv for the breadth in the middle; and likes 
wile they tind the: depth 1n tho (ame manner: 
then 'they Multiply the depth and breadth toges 
ther.z And lattly, that Product Maitiplied by the 
length', then they take that laſt Produtt for the 
Content'; which maiiner of Meaſuring will pro- 
duce' che ſame Errour', as the other taken by the 
middle'S>cion, | 
Tbere: are many otber wayes of Meaſuring , but the 
following Table performeth all manner of Men 
ſurations with great eaſe, delight, and exaCintſ1, 
and exceedeth all others , that of the Pen only cx 


cepted. 


The Talc {ollows. 


X 2 | 1 
IT ABLE | 
PROPORTIONAL 


| OR 
wh, 0GARITMICAL 
NUMBERS 


ner: 

oges if — mm #- 
the : T' 

| the By which 


pro | Multiplication, Diviſion, the Rule 
of Proportion, the Extrafion of 
the Square and Cube Roots, are 
4:9 all of them performed by Addi- 
1; tion and SubfiraGjon only : 


Wand hereunto is added their farther Uſe, 
exemplified in all manner of Menſ#- 
rations. - 

E 
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Logarith. 
0. 090000 
0, 301030 
0.477121 
0, 602050 
0, 698970 
O, 776151 
0, 845098 
0. 903090 
0, 954242 
I, 000000 
= 
1, 079181 
1, 113943 
I, 146128 
I, 176091 
I, 204120 
I, 230459 
I, 25 $272 
1, 278753 
I, 301930 
I, 322219 
I, 342423 
I, 361728 
I, 380211 
I, 397949 


I, 414973 
I, 431364 


1. 447158 


1. 462398 
1, 477121 
1, 491362 
I, $OF150 
I, FI8514 
I, $31479 


35 | 1. 544968 


———— 


Logarith. 
1, 556302 
I, 5682952 
I. 579783 
I, 591064 


40 | 1, 602060 


I, 612783 
I, 623249 
1, 633468 
I, 643453 
I, 653212 
1, 662758 
1, 672098 
I, 681241 


|-1, 690196 


I, 698 970 
1, 707570 
1, 716003 
1, 724276 
1.732394 
I, 740362 
1, 748188 
I, 755874 
I. 763428 
I, 770852 
1, 778151 
I, 78533 
I, 792392 
1, 899340 
1, 806180 
1, 812913 
1, 819543 
1, 826074 
1, 832509 
1, 838349 


i, 845098} 


I. 929418 


Logarit | 
1. ®51255 
I. 857332 
1. 863323 
I. 869232 
1.875061 
1, 880813 
I, 886499 
I, 892094 
1, 897627 
I. 993990 
1. 908485 
I, 913814 
I, 919078 
I, 924289 


I, 934498 
I, 939519 
1. 94438; 
I. 949390 
I, 954242 
I, 959041 
I, 963788 
I, 968482 
1, 973128 
1: 977733 
I, 982271 
I, 9867721 
I, 991226 
1.995635 
2. 009000 
2, 004331 
2, 008600 
2, 012837 


dns + 
2, 021109 


Logarith. | Num Logarith.| | Logarith+' 
2,9225306| 141]2, 149215 2, 245522 
2, 029384] 142|2, 152288 2. 247973 
2. 233424] 143|2, 155336 2; 250420 
2, 037426] 144|2, 158362 2, 252853 
2- 041393} 1452, 161368 2.255272 
2.045323] 1462, 164352 2.257678 
2, 049218] 147|2, 167317 2, 260071 
2, 053078] 148|2, 150261 2, 262451 
2, 056905] 1492. 173186 2, 264817 
2, 060697] 150| 2, 176091 2, 267171 
2. 064458 151 2, 178996 2, 269513 
2. 068186] 1522, 181843 2, 291841 
2, 071882] 153|2, 184691 2 274157 
2+ 075547] 154| 2, 187520 2, 276461 
2,079181 ISS] 2, 199331 2.278753 
1, 082785 156 2, 193124 {| 2, 281033 
2, 086369] 157|2, 195899 2, 283301 
2, 089905| 158|2, 198657 > [26 285557 
2, 093422] 159[2, 201397 2, 2875801 
2, 096910] 169| 2. 204120 Z. 29003 4, 
2, 100370] 161|2, 206825 2. 292256 
2, 103894] 162| 2, 209515 2, 294426 
2, 107280] 163|2, 212187 3, 296665 
2. 110589] 164|2, 214847 2, 298853 
2+ 113943] 16c| 2, 217483 2, 301020 
2, 119271] 166| 2, 220108 2, 303196 
2, 110574] 167|2, 222716 2, 3OS351 
2, 123851] 168 2, 225309] 2. 397496 
2, 120105| 169|2, 227886 2, 309679 
235] 2139334] 1703. 220448 2, 311753 
2.133539] 291] 2, 232996 23313367 
2, 136710] 17212, 235528| 2.315990 
2, 139876 173] 2. 238046 2, 318063 
2. 143015] 14|2, 240549 2, 320146 
2, 146128] 1751 2. 243038 2.322219 | 


E- 2 


242 


244 
} 245 


24312. 385606) 


Logarith. 
2. 1. 324282 
2, 326335 
2, 328379 
*, 330413 
2. 332438 
+ 334453 
2. 336459 
2. 338456; 
5+ 340444 
$+ 342442 
2, 344392] 
24 346353 
2, 348304 
2, 350248 
2. 352182 
2. 354108 
2. 355025 
>. 357934 
2. 359835 
2. 361727 
2. 363612 
2, 265488 
2. 367355 
2, 369215 
2. 371067 


2, 372912 
2.374748 
2. 376577 
2.378397 
2, 2380211 
2, 232917 
2, 383815 


2, 387389 


2. 389166 


Num 
246 
247 
2.48 
249 
250 

251 
252 
253 
254 
255 


| 2. 429955 


{ 2, 426511 


Logarith. 
2. 390935 
2, 392696 
2. 394451 
2, 396199 
2+ 397940 
2. 399673 
2, 401400 
2, 493120 
2, 40483 3 
2, 406540 


2, 499933 
2, 411619 
2, 413299 
2, 414973 
2, 416640 
2, 418301 


fo 421603 
2, 423245 
2, 424881 


2, 428134 
2, 429752 
2: 431363 
2, 43 2969 
2.434568 
2, 436162 
++. 437750 
2, 439532 
2. 440909 
2. 442479 


2, 444044 
2. 445504 


2, 447158 


313 
314 
315 


Logarny: 
2, 2. 448708 
2. 450249 
2. 451786 


2. $5484 
2. 456366 
2, 457881 
Z, 459392 


i 2. 469822, 


2. 471291 
2, 472756 
2. 474216 
2.475671 
2. 477121 
2, + 478566 

2, 480006 
2, 481442 
2, 46287; 
2, 484299 
2, 485721 


2, 488550 
2, 4389958 
2, 491361 


FE — —————— 


2, 492760 
2, 494154 
2. 495 $44 
2, 496929 


2. 453318, 


2, 487138] 


2. 498310 


 —_—_—_—_ 


2 , Nom|Logairth, Num 
, 316|2. 499687 351 
9 31712, JOIOJI! 352 
6 318| 2, $02427| 353 
|| 319|2. 503790| 354 
4 320[2., 2. 505150, 355 
61K] 32 2. 506505 356 
1 322 |2. 507855 | 357 
2 323|2. 509202 | 358 
7 324|2. FIOF45| 359 
8 325 2+ 511883 360 
3 326 2. 513217 361 
2 327]2« 514547 | 362} 
7 328|2, 515873] 363 
47 $29]2, FI7195 

> 2. 330 2. FI8FI3 

T 331|2.519828| 366 
56 332|2+ 521138] 367 
16 333| 2+ 522444 | 368 
71 $34]2. 523746 | 369; 
21 335} 2. 525044 | 370 
6|Y| 336| 2. 526339| 357 
o6 $37| 2. $27629| 372 
42 33312, 528916| 393 
1} $39| 2. 530199| 374 
99] YN [342] 2: 531478 | 375 
21 $41] 2.532754] 376 
z8[ $42|2,534026| 397 
50 $43]2. 535298| 378 
58 $44] 2. 536554| 379 
6] £(345] 2. 537819] 380 
60 346 2, 539076 351 
54] 347 . Sqrgr 282 
44 345312. 541579] 383 
29\ | 34912. 542825] 384 |2 
| | 350 2. 5440681 285 | 


364| 2. 562101 | 
365| 2 561292 


2; 545397 
2. 546543 


2. 547774 


2s 49003 | 
2, 550228 | 
2.551450 
2, 552668- 
2. 553883 
£2, 555094 
2, 556302 
Ze 557507 | 
2, 558708 
2, 559906 


2. 567026 
2, 568201 


— — — — ———— Ju 


2, 569373 


2, 570542 | 


2, 571708 
2, 572871 
2. 574031 
2, 575187 
2, 576341 
2, 577491 | 
2, 578539 
2, $7978} 


2. 505440 


Z, FHOYZF 
PREY 
2. J32198 
ER 40521 


$38 


E 


| Foe: |Num 


386 
387 
388 
389 
390 
391 
392 
393 


$42, 683 


Logarith. 
2. 586587 
2. 587711 
2, 588831 
2. 589949 
2, 591064 


— 


Sm 


"— 


2, 613 3941| 
2. 614857 | 
2, 615950| 
2, 617000 | 
2. 618048] 

, 619093 | 
7 620136 
1176 


2» 628388 
2, 629409 
Zo 630427 
2, 631443 
2, 632457 


2+ 634477 
2. 635483 
2, 636487 
2. 637489 
2, 633439 
2. 639486 
2, 640481 
2, 641474 
2, 642464 
449 | 2+ 643452 
441 | 2+ 644438 
442 | 2. 645422 
443 j 2+,646403 
444 | 2+ 647333 
446 


. 650;07 
2, 65i278 
. 652246 
» 653212 
451 (2. 654176 
96 16-P1923% 
453 | 2. 656998 
454 | 2+ 657055 


1 455 2, 658011| 490 2, 690196 


2, 633468 


2. 649334] 


| 


| 2. 660865 
2, 661812 


. 679427 
. 680335 
2, 681241 
» 0682145 
. 633047 
- 683947 
. 6384845 


488| 2. 688419 | 


489] 2, 689308 | 


i Num 


491 
492 
493 
494 
425 | 2: 094605 
496 
497 
468 
499 
509 
FOI 
503 
593 
504 
Los 
526 
307 
508 


2, 701568 
2. 702430 
2. 703291 
2, 704150 
2, 705097 
2, 70586; 


509 


FIO, 


2. 706717 
2.707579 


Fl 
FI2 
513, 
514; 


2, 798420 
2. 709269 
2, 710117 
2. 710963 


515 | 2. 711807 


516| 2, 716836 
517| 


2. 717670 


518 | 2, 718591 


19] 


520 


'$21 
522 
523 
524 
525 


2, 71933) 
2, JIOIF} 
2, 716537 
2. 717670 
2, 718501 
2, 71933! 
2. 720199 


Logarith. 


76 |2, 720985 


3, 721810 
2.732633 
2.723455 


2. 724275 


2, 725994 
2, 725911 
2, 726727 
2, 727541 
2, 723353 
2, 739104 
2, 729974 
2. 730782 
2. 731588 
2. 732393 
2, 733197 
te 733999 
2. 734799 
2. 735598 


[2.7363 96 


2, 737192 
2, 737987 
2. 738780 
Ze 73957% 


{ 2. 740362 


2 741151 
2. 741939 
2, 742725 
2, 743509 
2. 744293 
2, 745974 
2. 745855 
2. 746634 


2, 747411 
2. 748188 


568 
569 


57% 
573 
574 
$75 


Num | Logarith. [Num 
"561 2. 748962 | 
552 | 2. 749736 
563 | 2» 750508, 
564 | 2+ 751279| 559 
565 2. 752048| 

566 | 2 2, 752816 
(67 | 2.753583. 
2. 754318 
L. 755142. 
$70 2+ 755874 
"571 2+ 756636 
24757396; 
2.758154 
2, 758911 | 
2+ 759667 
576 2, 2, 760422 
$77 ze 761175} 
578 2, 761927 
579 2. 762678 
680 2, 763428 
3891 2, 264176 
382 |2, 764623 
583 2, ++ hood 
584 |2, 766412 
585 | 2, 2, 767155 


| 


' Logairth, 


2, 775246 
2. 775974 
24 776701 


2. 7774*7 
2. 778151 


2. 778874 
| 2. 779596 


2, 780317 
2. 781036 
2, 781755 
2+ 782472 
2+ 783183 
2, 783 903 
2. 784617 


2. 785329 


2. 786041 
2. 786751 
2, 787460 
2, 788168 
2, 788875 
2, 789580 
2. 790285 
2, 790988 
b 

792291 


"586 |2, 
587 
588 | 2, 769377 
5389 
590 


IPs 


2.771587 


G21] 2. 793091 
6222, 793799 
623 |2+ 794488 
624| 2+ 795184 
625| 2. 795880 


626 | 2, 799576 


592 | 
593 
594 
595 


2. 772321 
2.773054 

2. 773786 
2.774516 


d. 797267 
2. 797959 
2. 748646 
2, 799348! 


E 4 


2, 804139 
2. 804820 
2, 805500 
2, 806180 


7 | 2. 824125 


Logarith. | 


2, 823474 


2, 824776 
2, 825426 
2, 826074 
2, 826722 
2, 827369 
2, 828015 
2, 828659 
2, 829203 


663 
C64 
665 


[2+ 8619543 


662 \2, two858 


2, 806858] 6 
2, 807535 
2, 808211 
2, 808885 
2, 809559 
2, 810232 
2, 810904 
2, 811575 
2, 812244 
2, 812913 


ODDO. COS 


2, 818885 


2. 820201 


2. 821513 


698 
2. 812168 


699 


» $2821 700 


2, 829946 
2, 830588 
2, 831229 
2, 831869 
2, 832508 


>. 833147 
2, 833784 
2, 834420 
2, 835056 
2, 835690 


2, 836324 
2, 836956 
2, 837588 
2, 838219 
2, 838849 


2, 839478 
2, 840106 


2. 845098| 


| Logarith, | 
2, 845718 
2, 846337 
2, 846955 
2.847572 
2. 848180 
2. 848804 
2. 849419 
2, 850033 
2. 850246 
2, 851658] 


2, 856728 
2, 857332 
2. 857935 
2, B58537 
2, 859133 
2, 859738 
2, 860338 
2, 860936 
2. 861534 
2, 862131 
2, 662727 
2, $63322 
2, 863917 
2, 864511 
2, 865104 
2, 865696 
2 866267 


a—_— 


| 
[ 


2 


| 


Num | Logarith. | Num | Logarith. Nom | Logarith, 
"736 2, 866677] 771 1. 887054) 806 806 | 2, 906335 
737 \2. 867467] 772 2, 887617 | $807; 2, 906873 
738 | 2. 868056| 773]2 888179| 808|2, 907411 
739|2. 868644| 774 | 2. 888741 809} 2, 907948 
740 |2. 869231] 775 2. 88930! 810|2, 2, 908485 
741|2. 869818| 776 |2. 839861 | 8112, 909020 
742 2, 87040} 777 2+ 890421 wy 2, 909556 
743 |2. 870988 | 778|2. 890979 2. 910090 
744 [2+ 871572 | 779|2. 891537 m4 by 910524 
745 | 2. 872156 | 789|2. 892094 $15|2, devices 
746 |2. $72738| 781|2, 892651 | $161 2. 911690 
747 |2. 873320| 782|2. 893206, 817| 2, 912222 
748 |2. 873501 | 783 |2.893761} 818] 2, 912753 
749 |2. 874481 | 784|2. 894316 | 819] 2.913283 
750 | 2. 875061 785 2, 894869} 82512. g138r3 
751 |2, 2, 875639 786 |2. 895422 | 921| 2. 914342 
752 |2, $76219| 787 |2+ 895974 | $22] 2. 914871 
753 | 2+ 876795 | 788|2. 896526} 8231 2.915399 
754 |% 877371] 7893. 897077 | 324\ 2.915927 
75512. 877946] 790 |2» 897627 825] 2, 926453 
756 2. 878521 791 2, 898176 826! 2 916980 
757 | % 879095 | 792 |+ 398725 | 827| 2.917505 
758 2, 879569 793 2, 899273 | 823 2, 918030 
759 | 2. 885241 | 794 |2+ $9982 0 $29{2,91$z554 
| 760 |2. 880813 | 795 [2.999367 | 835|2. 919078 
51l2. 881384 796 | 2. at bee $31 2. 929601 | 
762\3, 881955| 797 |*- 901458 | 832|2. 920123 
| 763 12. 882524 | 798 |2. 902002 | $33] 2. 920645 | 
764 |2. 883093 799 | + 902 F4% 824 2, 921106 | 
7652 » $8366x | $00|2, 993090 | $35] 2, 921687 | 
766} 2, FIT 801 | 2, 903632 836| 2, 922256) 
767 by 884795 rand ego yurts 8;»|2 022725) 
768 } 2, 885361 | 8032 904705, 8382, 923244 | 
369 :. 885926| $04|2, 995256} $39 2. 023762 
| #99 2. $:6490 39512. 905790| 840 2, 924279 


TS 


Num 


842 
843 
844 
| 345 
846 
$47 
848 
849 
850 


To] 


dgarith, 
2. 924790 
2.925312 
2, 925827 
2, 926342 
2.926856 


Z, 927390 


851; 2, 929929| 


852|2. 930439 
853 |2. 930949 


854i 2. 931457 


8551 2.931966 


{2+ 932473 
857 | 2. 932980 
858; 


856 


859 
.860 


861 
862 
863 
864 
865 


86612. 937517 


867 
868 
869 
370 


2. 933407 


Logarith. 
2. 942594 
2, 942999 
2, 943494 
2, 943988 
2. 944482 
2. 944975 
2.945468 
2. 945960 
2, 946452 


2. 947433 
2, 947973 
2, 948413 
2. 948901 


2. 949390 


2. 935597 
2, 935010 
2, 936513 
2. 937016 


2, 938019 
2. 9338119 
Ze 939019 
at dx 
2, 9400158 
2 942615 
2. 94101 4 
2, 941511 


2. 942008 


2. 949877 
2, 950364 
2, 950851 
2. 951337 
2. 951823 
2, 952308 
2. 952793 
2, 953276 
2. 953759 


2, 959941 


2. 946943 


2+ 968482 


Logarith, 


2, 959518 
2. 959994 
2. 960470 
2, 960946 
2, 961441 


2. 964259 
2. 964730 
2. 965209 
2. 965672 
2, 966141 
2. 966631 
2, 967079 
2. 967548 
2. 968010 


2. 568949 
2, 969415 
2, 969881 
2. 970347 
2, 970811 
2. 971275 
2. 941733 
2, 972205 
2, 972665 
endl þ Sago 
2+ 973539 
2, 974050 
Ze 97451 
2. 97497% 


2+ 975431 


Logarith, 


2, 975391 
2, 976350 
2, 976808 
2, 377266 


2. 977723 


Num 
9581 
982 
983 
984 
955 


2, 9781809 
2, 978636 
Z. 979092 
2, 979548 
. 980003 
2, 989457 
2, 960911 
2, 931365 
2, 981818 
2, 982271 


2 


vw t » » Þ 
= . . - 


2. 984977 
2, 985425 
2, 985875 
2, 936323 
2. 986771 


ww 'M» © ww 0W 0» 
"x ror a MH 


. 989449 
2, 989894 
2. 950335 


«984527 


2. 990752 


985 
937 
988 
989 
290 
991 
992 
993 
994 
_995 
996 
997 
998 
929 


I 900 


2, 991609 
2, 992111 
2, 992553 
2, 992995 
2. 993436 
2. 993976 
2. 994317 
2, 934156 
2. 995799 
2.995635 
2, 966073 


2. 996511 
j 2+ 996949 
2. 997386 


» 999320 
2, 999695 


OnDOOOO 


1001 
1002 
1003 
1004 
1005 


— — 


IOFF 


3. 002598 
3+ 003049 


. 006037 


3 
3 
'£ 
3 
2. 006466 


Logarith. 


1033 
1034 
I035 
1036 
1037 
1038 


3- 001733119239 
3, 20216511040 


3.003460 |1043 


3+ 003899 j 1044 
3. 004321 [1945 


1041 
1042 


. 004751 1 1046 
, 0051895} 104g 
02560911048 


1949 
IOJ5O 


Logarit| «| 
3, 006393 
Z. 057320 
3- 007747 
3. 008174 
3. 008600] 
3. 009922 5 
3+ 009450 
3. 009875 
3 010299 
3 010723 
3» 2IL147 
J. OI 570 
3+ 011993 
3. 012415 
3. 012837 
Z- 013258 
3- 013679 
Z- 014100 
3. 014520 
3. 015359 
3}, 015778 
3, 016197 
3, 016615 
2: 017933] 
3+ 217450 
3. 017867 
3- 018284 
3. 018700 
. 019116 
. 019591 
. 019946 
. 020361 
. 020775 


. 021189 


— 


2.991126 


; 
3 
3 
3 
3 
3 


hed don 


1071 


3. 022015 


3+ 022840 


3. 024275 
3+ 024485 
3. 024896 
3. 025305 
3, 025715 
3,026124 
3. 026533 
3, 026941 
3.027349 
3- 027757 
2, 028164 
3, 023571 
3. 028977 
3- 029353 


3+ 029989 
2, 030194 
2, 030509 
3. 031004 
2, 0214283 


OO — 


J., 031512 
3, 032215 
3- 032618 
[3- 033021 
3 033422 
2, 032825 


;- 038227 
2, 024628 


}. 025029 


513. $o 233339 \ 


3, 021602 


Logarh, 
Zo $ 935329 
3- 036229 
3. 036628 
3, 037027 
3- 037246 


Num 
II2TI 


1122 
1123 
1124 
I125 


3+ 037824 
3}. 038222 
3.038620 
3- 039017 
3. 039414 


. 040997 
. 041392 


1126 
I127 
1128 


1129 
1139 


Logarith. 


3. 049605 
3+ 049992 
Z« 059379 
3.050766 
3- OF1152 


3+ 3.051538 
3. 051923 
Z+ 052309 
3. ©52693 


3: 053978 


1131 
1132 


-|1I133 


1134 
IIJ5 


;] 3.041787 [1136 


3- 042181 


I137 


3.042575 | 1135 
Z- 042969 ; 1139 


Zo 


Zo 043755 
[3+ 044147 


$43352 [1140 


1141 
1142 


3- 044539} 1143 


3. 044931 
3. 043345 
3- 045714 
3, 046104 
3- 046495 
?. 046885 
3. 047 
3» 
Zo 
Zo 
3 * 
3 


$144 
1145 
1149| 
1147 
1148 
1149 


3. 253462 
3. 0953846 
3, 054229 
3. 054613 


| 3- 054995 


3, 058426 
3 0588305 


3.059184 
3+ 059563 
3- 059941 
2, 060320 


1150 


1152; 
I152 


1154 


IIF5F 


3- 060697 
3+ 061095 


3. 561452 
IIF3 3 


, 061829 
2, 062255 


| 3. 062532) 


Num | 
1156 
I157 
I158 


1159 
1169 


1161 
1162 
1163 
1164 
1165 


1167 
1168 
1169 
1170 
I171 
1172 
1173 
1174 
175 


1176 
1177 
1178 
1179 
[1180 


: 


I 190 


1166 >. 


Logarith. 
3. 062957 
3. 063333 
3. 063703 
3}. 064083 
3- 064458 


3. 067814 
3. 068185 


Num [Logarith. 


1191 
1192 
1193 
I194 
I195 
1196 
1197 
1198 


I199 
I 200 


3. 07 59.7 
3, 076276 
3. 076644 
3. 077009 
3: 977367 
Je 077731 
3+ 078094 
3, 078456 
3, 078819 
3. 079181 


I201 
I 202 
I203 
1204 
I205 


3. 068556 
3, 068927 
3. 069298 
3, 069668 
$o OFVEI7 
3. 070407 
3+ 070776 
3, 271145 
Jo 071513 
2, 071882 
3. 072249 
3. 072617 
3. 072984 
3+ 073351 


2, 074316 
J. 073191 
3+ 075547 


1206 
I 207 
1208 
1209 
I 210 


I211 
1212 
1313 
1214 
I2I5 


1216 
1217 
1218 
1219 
1220 


1221 
1222 
1223 
1224 


1225 


3+ 079543 
3+ 0799094 
3. 080265 
3. 080626 
2. 080987 
3. 081347 
3. 031707 
3. 082065 


Z- 084933 


3. 035290 
3. 085647 
3- 086003 
LTP 
3. 0d6715 
3. 087071 
3, 097 426 
3, 027781 
3 2£8136 


Num 


I 226 
I227 
I228 
I229 
1220 
— 
I231 
1232 


Logarith. 
3. 068490 
3, 088844 
3. 089198 
3. 089551 
3- 939995 
Jo 090258 
3. 090610 


I233 SL 09925963 
1234j3- 091315 


I235 
1236 
1237 
1238 
1239 


I 249 


1241 
I 242 
1243 
1244 
1245 


4411246 


1247 
1248 


3 | 1249 


1250 


1251 
1253 
1253 
1254 
1255 


— — ——— 


1256 


I257\ 


1258 
1259 
1260 


,Z, 01666 


2, 092018 
3. 092369 
3, 092729 
3+ 093071 
3: 993421 
3+ 093771 
3. 094121 
3+ 094471 
3. 094820 
3- 995169 
Je O9FFL8 
. 095866 
, 096214 
, 096562 
. 096910 


3+ 097257 
3+ 097624 
3» 097951 
3. 098297 
Z+ 098643 
2. 2989''9 
3+ 099333 
3, 099680 
3. 002025 


»$&&23 


3: 929379 


— 


_——__ 


| 


1266 ,3, >, 192433 
1267 {3. 102776 


1268 
1269! 


1299, 3. 103803 
I271 3.104145 
1273 | 3. 104848 
1274; 3+ 105669 
I275 '3. LO55FIO 
1276 3. 105850 
I277!| 3. 106199 
1278 


1279 


1289; 


OOO —o— @— —— 


12951 : 
1282 
1233. 
1284 
1285 
1286 


1287 


1288 ,3, 109915 
12893, 110252 
1299.2, 110539, 


Logarith, 


3, 100715 
J, 191059 
2, 101403 
3. 101747 
Zo 103090 


[3- 103119 
3. 193461 


3, 106530 
3. 106870 


. 107888 | 
. 108225 
lo8565 
. lo89go0} 
3+ 109241 
3. 109578 


— — wy —_ ———— 


I291 3. 110926 I? 1326 | 3, 122543 
1292. 2, 111362 1327 |3. 122870 
12 93 |3- 11159313283. 123198 


1294 ; 
I295! 


3- 111934 1329/3 


. 107549 


Num 


1296 


1297 
I298 
1299 
1309 
13201 
1202 
$303 
I 394 
1305 
1306 
C307 
1398 
1209 


1310 


I31! 
I312 
* bob: 
1314 
I315 
1316 
I317 
1318 
1319 
1220 
1331 
1322 
1323 


WE 
Z- 112605 
3.112940 
3,113274 
2, 113609 
3 113943 
$14277 
I14611 
114944 
I15277 
115610 


— 


3+ 
Zo 
3+ 
Zo 
% 


3» 115943 
3, 116275 
3, 116607 
3.116939 
2, 117271 


OO — — 


1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
1240 
I 341 
1342 
1343 
1344 
1345| 


Num 


(3, 1179602 |1 
3. 117933 
J. 118264 
3. 118595 


3.118925 


J« 119255 
3. 119585 
3» 119915 
3 120244 


LIT. 
3+ 120902 
3+ 131231 


> apps 4 + 
13242 
1325; 


- 121888 
3 122215 


123527 


3, 112269 11330) 3, I23851 


1346 | 
1347; 


I351 
1252 
1353 
1354 
1355 
1356 
1357 
1358 


1363 


1264 
1365 


1359 
1360, 3. 133528 28 
1361. J. 133858 
13623, 134177 


| 


| 


1348 EL 
1349 | 3+ 
13503, 


3. 


Logarith, 


3, 124178 
3. 124504 
3.124830 
Zo I2FILFF 
2 125481 
2, 125806 
3, 126131 
3. 126456 
3, 126780 


3, 3. 129045 
3+ 129367 
129689 
130010 
is bn | 5 
13065; 
3, 130976 
3. 131297 
2, 131618 
3+ 131939 


3.132259, 


3+ 132579 
3. 132899 
3, 133219 


3+134495 
3. 134514 


Zo 135037 


> AT. >... Oi. A +4 aA Hoa. AMS @©t. Tr egirE,. 


Fs 


, 
; 
J 
; 
7 
' 
2 [ 


1368 
1369 
1379 


1373 
1374 


1381 
1282 
1383 
1384 
1385 
1386 
1387 
1388 
1389 
1390 
[1391 

1392 
1393 
1394 

1395 
11396 

1397 
11398 
1399 
1400 


1371 
1372] 3+ 137364 


13751 3- 138302 
1376 3, 138618 
1377| 3+ 138933 
1378] 3+ 139249 
1379] 3+ 139564 
1380] 3- 139579 


la. 


3. 136086 
3. 136404 
3- 136720 


Kum | Logarith. | Num 
1356] 3» 135450 | 
1367 3+ 135768 


I 401 
1492 
1403 
1494 
1495 


3+ 137037 


3. 137670 
3, 137986 


3+ 149193 
3. 149508 
J. 149822 
3. 141136 
Fm. - 
3+ 141763 
3. 142076} 
3. 142389 
3. 142702 
3+ 143014 
yo EOIIOP | 
3+ 143639 
3+143951| 
$24mes] 
3: 144574 
3. 143885 | 


3.145196 
3- 145407 
3.145817 

146128 | 


1406 
1407 
1408 
1409 
I410 


I411 
1412 
I413 
I414 
1415 
1416 
I417 
1418 
1416 
1420 


421 
1422 
1423 
1424 
1425 
1426 
I327 
1428 
1429 
1430 


I431 
1432 
1423 
1424 
1435 


[Logarith. 


——_— 


3- 147057 
3. 147367 
3: 244976 
3+ 1479895 
3. 146294 
3, 148602 
3. 148911 
3. 149219 


on oo OSS 2 V1vo uecw_— 


3- 149834 
3}. 150142 
3+ 150449 
3+ 159756 
Z+ 151063 
Z« 151359 
3.151676 
3}. 151982 
3. 152288 
Jo. 152594 
z. 152899 
3+. 153204 
3, 153510 
3+ 153814 
J. 154119 
3+. 154424 
3+ 154728 
3. 155032 
3+ 155326 
3- 155639 
3+ 255943 
3.156246 
3» 156549 


3. 156851 


3+ 149527 |. 


WW Wh WW [44 


1468 
1469 


7455} 
1467 | 


S470 


Logarith. 


3+ 157154 
3.157456 
3» 157758 
3. 153060 
» 158362 
, 158664 
, 158965 
. 159266 
3+ 159567 
3- 159867 
Z- 160168 
}- 160468 
3, 161768 
}, 161068 
3}. 161368 
3. 161667 
3, 161966 
3, 162265 
J- 162564 
3. 162863 


3. 166134 


'3. 196430 


3. 166726 
3. 167021 


3}. 167317 


| 


| 


Num —_—_ 


1471 
1472 
1473 
1474 


1476 
1477 
1478 
1479 
14850 


I451 
I482 
1483 
1454 
1435 
[L406 
1487 
1488 
1439 
1490 
I491 

1492 

1493 


1455 
1496 
1497 
1498 
1499 
I 599 


1475 13, 


—_ 


3+ 179555 
3. 170848 
3, 171141 
Zo 171433 
3. 171726 
J. 2. 172018 
3, 172311 
2, 172602 


2.173186 
$+ 173477 


_— —  —— 


"A 174931 
32, 1475221 
3. 175511 
Jo 175801 
3+ 176291 


? FOI 
1502 
I503 
1504 
[1505 


Jo 176320 
3. 1545569 
3. 176959 
$. 177247 


3.177536 


3. 172694 | 


Num 
1506 
1507 
1508 
1509 
1510 


1511], 
1512 |. 


IF13 
1514 
515 
1516 
1517 
1518 
I519 
I520 


I521 
I522 
I523 
I524 
IF25 
1526 
1527 


3. 1749591528 
1524 |? | 


1529 
1530 
I531 
1532 
1533 
1534 
TIP 
1536 
1537 
15,38 


1540 


Logarith.| 


— — 


2: 182129 
3, 182414 
3, 182699 
3. 182985 
3, 183269 
3.183554 


Logarith, 
3, >. 187802 
3, 18808 5 
3. 188365 
3. 188647 
I545|3+- 188928 


J. 3. 189209 
3» 189490 
3. 189779 
J. 190052 
3e 190331 
3+ 190611 
3, 190891 


3+ I91LI71] 


2, 191451 


I555| 3.191730] 
1556] 3. 192009 


3, 192288 
3 192564 
3s 192846 


1561 


3. 183839] 1562 


3. 184123 


3. 184407] 
3, 1384691] 
. 184975] 


«185258 
«185542 


, I85835 
. 186108 


—— — 


« 186391 
. 186673 
, 186956 
3}, 187236 


ww ww MH WW ww ww www ww 


J, 187520 


I563 
I564 
I 565 
1566 
I567 
I568 
1569 
I570 
I'f71 
I572 
1573 
1574 
1575 


3. 193124 
3. 193492 
3, 193681 
3+ 193959 
3. 194236 


3» 194514 


$+ 194791 
3, 195069 
3+ 195346 
3+ 195622 


3- 195899 


3, 196176 
3, 196452 
3, 196728 
3. 197004 
3. 197280 


—_— 


— — 


Gn_ a av - as ar oa» a» oo Gas =o ao ac .cic- i = xa.: 


( | [Num | Logarith. | Num| Logarith. Num | Logarith. 
| |1576| 3. 197556 |1611|3. 207095 | 1656 | 3, $16429 
| [1577 | 3; 199831 [1612] 3;:207365 1647 | 3, 216693 
q 1578 | 3. 198107|1613|3. 207634] 1648 | 3, 216957 
7 1579] 3: 198382 |1614| 3, 207903| 1649 3}, 217220 
; 1580| 3. 198657 1615 3. 208172 I659| 3.219483 
J |I581 3. 198931 1616 3, 208441 1651 3, 217747 
d 115823. 199206] 1617 3. 208710] 1652 | 3, 218010 
| || [1583] 3. 199480 | 16133, 208978| 1653 | 3,218272 
2| | [15841 3, 199755 [1619] 3, 209246] 1654 |3, 218535 
I [1585] 3. 220029 | 1620 3. 209515] 1655 [3, 218798 
1 1586} 3, 200203 [1621 3. 209783 1656] 3. 219050 
1 1587] 3. 209576 I622 3. 210050| 1657 3. 219332 
l} 1588] 2, 200850|1623 |3, 210318|1658| 3, 219584 
I 1589] 2, 201123 |1624 |3,210586| 1659 3. 219846 
of. | [1590{ 3. 201399 [1625 [3.210853] 1665]| }, 220108 
9 1591] 3, 201670 |1626 [3, 211120] 1661 3. 220369 
8 1592} 3, 201943 [1627 |3,211387|1662| 3, 220631 
4 1593] 3.202215 2628 [2.211654] 1663 3, 220892 
46} 1594} 3, 292488 [1629|3, 211921] 1664 |3,221153 
4 1595, J. 292 769 1630]3.:12187 1665 3.221414 
)2 11596 | 3 J. 2.20 03032 I631 3, 212454 1666 2, 221675 
v1] 1597] 3, 203304 [1632 |3, 212720] 1667 3. 221935, 
(9 1598|3,203576|1633 | 3.212982 | 1668 2, 222196 
26 1599| 3, 20z8481|1634|3;213252|1669]2, 222456 
14 1600] 3, 2041201635 |3, 213517 1670| 2 2, 222716 
Q1| 16or | 3. 204391 1636[3.21398} 1671| , 222976 
T' 1602 3; 204662 |1637|3.214048|1672| 3.223236 
46 1603] 3,204933 | 1638 3J- 214313 1673 3.223495, 
22 1604 3.205204 |1639|3.214578|167 [30023759] 
99 1605 2. 295475 1640 3+ 21454} 1675 Jo 224016; 
76 1606 | 7, 205745 [1041 3, 215008 1676 3, 224274! 
(2 1697 | 5, 106075 1642 |3:215373 1677 | . RP bd 1 
28 16984; . 2062861164} [EN 215637|1678, 2, 22479 

04 160g A Hp 4þo 1644 | 3}. 215901 &"38 \4 125050| 
80| 6101 2c 206825, 1645 3, 216165 1680! 3, 225309, 


Þ 


Nun Logarith, 


1681. 


1632 | th 225826 


1683 | 
1634 


1685 2, 220599\ 1920 
|1685 Jo 3, 226857| 1921 


1687 


1688 3, 227572 


1689 
1690 ' 
1691 
1692 
1693 
1694 


3. 225567 


£2 226984 
3, 226342 


3 227117 


13. 226639 
3. 227836 


Xa 228143 


3. 223400 
3, 228657 


2, 223913, 


1695 (3. 22 9169 
1696 | 3. 229425 | 
1697 | 3. 229681. 


1698 


[3- 229937 


1699.j3. 230193 


1700} 


I701 
1702 
I70}3 
I704 
$705 
1706 


070713 


1709 


1707 
I719 


L7I1 
I7IZ 
I713 
1714 

I715 


my 


i: 330049 
23C704 
3.230059, 
3. 231214 
(3. 231469} 
© . tht Sl ou ] 
231979 
232233) 

; 232487 
232742 
3. 232996 
3-233250| 
3+ £33593 
3+ 233757 
3. 234010 
3. 234264" 1 


ws 
| hs 


Num 
—— 
1717 
1718 


I719 


I722 
1723 
1724 
11725 
1726 
1727 
1728 
1729 
ES rt 
I731 
1732 
1733 


Logarith. | 


3- 234507 
3« 234779 
Zo $3 $053 
3+ 235275 
3-235528 
« 235780 
- 236033 
» 236285 
- 236537 
. 236789 
» 23 7040 
» 237292 
«237543 

. 237795 


wo Us Wy Wo TE TITY 


3. 238297 


3. 2353547 


3. 238798 


1734 
1735! 
l1736 
1737: 
1738, 
1739|3- 
1742 
L741, 
1742 
1743 
1744 
I745 


——— co 


174- 


17947 


1748 
1749 
I750 


| 3+ 


3+ 239049 
3- 239299 
239549 
239799 
240949 
« 240299} 
3. 249549} 
3. 2497 8 
3+ 241045 
3. 241297 


3+ 
z* 


3. 241546; 


$o 241795 
3. 242044 
J. 242292 
3. 242541 
3+ api 
3. 243038 


T% 2 38046 


Num 


751 
I752 
1753 
1754 


1958 


1773 
1774 
1775 
1776 
1777 


(1778 
1776, 


1789 
1;81 
I,82 


1783 
1784 
| 4785 


j 


1755 | 3: 244277 
1750 


1760 | 3+ 245512 


I76)| 3. 247727 


| 


| 


Logar thi 
J, 2.43286 
3+ 243534 
3« 243781 
3+ 244029 


3- 244524 


Z- 245018 


* 245799 
» 246005 
« 246252 
- 246498 
3 246744|, 

3. 246992 
5 2 47 230 
3+ 247432 


3 247973 
3. 245218 
Z+ 248463 
3. 248708 
3- 245953 
3: 249199 
3+ 249443 
3+ 249067 
Je 249731 
3+ 250175 
3.250420) 
Z. 250663 
3. 259907 
3. 253199 
3. 151394) 
3. 2510 2 51638 


aa es ao op as cr oo ©] co 52 


FAS #S | 


4a | Www — Þ 


. . = . - o . . * . 


3. 252124 
3o'252 367 
3, 252610 


Zo 252553 


3, 253995 


3+ 253333 


34253589 
J. 253322 


3.254564 


3. 254036 
3.254546 
z- 254789 
3. 255031 
RITES: 
«42FFFL3 
«255754 


« 299354 
« 259593 
» 259832 
. 260071 


Xum| Logar th. 
36| 3. 251884 


$ 259115! 


Num 
1821 
1822 
1823 
1824 
1825 


1853] 


Logarith. 
3+ 260309 
3: 260546 
3+ 260786 
3. 261024 
z. 261262 


> 3. 261500 


3 262688 
« 262925 


3: 263163 


3. 263399 


T1774 
1867 
1868 
1869 


3. 26363611870 


3: 263872) 


3. 264109 
3.264345 
3. 264581 
3.264817 


3. 26505311976 15; 
3. 265289) 1877 3s 
3. 265525/ 


3. 266902 
Z. 266936 
3, 267171 
P $07 406 

267641 
1 267875 


— — 


1854| 3. 268109] 1389 
1855) 3. 268343] 1390 


| 


137F} *: 


H 


—_— 


um Lgarith. 


7. 268578 


'| 3. 268811 


Z- 269045 
3. 269279 
3, 269512 
Z- 269746 
3. 269979 
3. 270213 
3- 270445 
| 2, 270678 
3, 270911 
J- 271144 
3. 27137- 
3}, 271609 
J. 271841] 


3 . ©7307 
272305} 
«2735J7] 
J- 272765] 
; 273991] 


- — — — —— 


273222] 
273464 
273695 
| 3,*273326 
3.274157 
274338 
294615 
« 274859 

275080 
« S7F3I1 
275541 
«275771 
. 295092 


. 270232 


4 
274451 


I 


Z 


| 


(Num | Frgarieh, | 


1891, 3+ 276691 
1892 | 3.276921 
1893 | 3. 277850 
1894| 3.277380 


1895 
1395 
i897 
1898 
1899 


1900 


= 3.277609 
3. 277838 
3, 278067 
3. 278296 
3. 278525 
3. 378353 


A 278982 
$. 279210 
3. 279438 
3. 279666 
3: 279895 
3. 280122 
3. 2893595 


| 3, 280578 


3, 280805 
3. 281097 


- 281269 
3, 281487 


43. 281715 


3, 281941 
3. 282168 
Zo 3. 282395 
» 282622 
. 282848 
, 283075 
. 263301 
283527 
. 283753 
2. 283979 
2. 284205 


Logarith, 
3, 284656 
3. 284881 
3.285107 
3, 285332 


3. 285557 


3» 285782 
3. 286007 
3. 286231 
3. 286456 
Jo 286681 
"Be 286905 
3. 287129 
3- 287353 


3- 287577 
3. 287801 


Num 


I961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
I 970 


Logarith, 


3+ 292477 


'3. 292699 


3. 292920 
3. 293141 
3. 293362 


— — —— 


3+ 293 582 
3. 293804 
3 + 294025 
3+ 294245 
Z+ 294466 


I971 
I972 
1973 
1974 
1975 


3. 288025 
3. 288249 
3- 288472 
3. 288699 
3. 288916 


1976, 


1959 


; . 2344 430! 1 $609 


2.289142 
3. 289365 
3. 289588 
3. 289811 
Z- 29002 4 

« 2902F7 
- 290479 
» 299702 
. 299924 
« 291146 
, 291368 


FRE: 


. 291812 


3. 2920754 
3, 292256 


—— - -— —  —— = — 


2. 291590 


pe 


1995 


1995 


1977 | 3., 296006 
1978| 3. 296226 
1979| 3. 296445 
1980 3. 2966 2.96665 
1931 Z. ;. 296884 
1982 | 3. 29710} 
1983} 3. 2973% 
1984 | 3. 297 541 
1985| 3. 297769 
1986| Jo 267979 
1987 | 3. 298197 
1988} 3. 


1991| 3. 
1992, 


; 
" 
vi 


J« 294686 
. 294.906 
» 295127 

« 295347 
3+.295567 

3- 295786 


+tddet a 


298419 


©] — 


2 39971] 
3. 299209] 
2995097 | 
2.99735] 
3. 299947 


Fon 1996 /3-300160 2031 
699 1997 | 3+ 300378 2032 
920] | [1998 [3- 300595] 2033 
141] } [1999 | 3+ 390312[2034 
362] } [2200 ! 3+ 3010302035 
56; 20ot [3 301247 | 2036 
80,0 [2992 | 3- 391464] 2037 
025 | [2993 | 3. 301680[2038 
245 | £12994 | 3- 301897 [2039 
466 oy 3+ J92I14 2040 
686 2006 | 3, 302330[2041 
906 | I [5997 | 3+ 3023547 [2042 
127| £12998 | 3. 3027632043 
$347| $1299 | 3+ 30297912044 
567] $222 [32393796 | 2045 
5786 101113. 303412 [2040 
6006| £15912] 3., 3036282047 
6226] $923 3+ 393843 [2048 
6445] $2214] 3 324059| 2049 
6665||—| 3: 394275} 2959 
6884] N*22 9] 3- 304490[ 2051 
710; | $27 | 3+ 304705 2052 
7322) £14215 3. 304921 [2053 
7541] £22913 305136[2054 
7760] $2221 3- 395351 [2055 
7979] $*** [3+ 305566] 2056 
$197] 22> | 3+ 3057812057 
8415] 223] 3+ 325995 [2058 
8631 024 | 3, 306210| 2059 | 
88530225 3+ 396425 [2060 
__— 2026 | 3, 306639] 2061 
19289 *927 | 3. 306853 | 2:62 
19507 028 | 3, 307067 12063 
19725} *025| 3. 397282 |2064 | 2 
19942 Y23013+ 327496 [2065 


Num: 'Logarith. h., 


Num 


[3+ 399843 


[3-3 037 53 


[231 


Logarith, [1 


3. 307709 
3- 397923 
3- 328437 
3. 308350 
3- 398564 
3 398777 
3- 308991 
3-399204 
3- 399417 
3- 399630 


$--31095F 
3.310268 
3. 310480 


3- 310693 | 


3- 319905 
3. 311119 
3$- 311329 
3. 311542 


3+ 311965 
$.-312177 
he 

. 312600 


3 312811 2 


— ——— 


3« 313023 | 


3. 313234|2 
3. 313445}\2 


3 

3+ 314499 

314709 
14920) 


x 1 
by 


2091 


3 » ; 
3+ 325550 


13 346180f 
3« 316389} 


3- 319854 


ſ099| 
2100 
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3+ 345177. 
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3. 346744 
3: 345949 
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3. 349860 
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« 374198 
« 374381 
+ 374565 
3-374748[24 
3+ 374931 
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3. 379486 
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2425] 3+3947 14711 
2426| 3. 384890 
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3+ 397 940 
3” > 2901dF! 
I, 298289 
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J. 414137 
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3- 415641 
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, 417803 
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3. 443263 
3- 443419 
3+ 443575 
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3+ 444357 
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3+ 449941 
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Logarith. 


| — ww —_— 


3. 473632 


Num - 
| 


Num ' Logarith. | 
3011] 3, 475710 


| 
23967 


3. 468642 
3. 403790 
3. 463937 
3. 46008 5 


2940] 3. 459232 
2947 | 3. 469380 
2948 |3- « 469527 
2949 | 3+ 469674 
2950 J, 469822 
293» . 3- 469969 
2352 | 3-470116 
29521 3. 470263 
25<4' 3- 479410 


2342 
2943 
2944 
2345 


3 YT 


i 3. 4790704 
3. 470351 


4733 


. 471435 
| 3+ 471505 ; 
296;|3- 471731 
23604 | 3- 471373 
2965 |; {. 471924 


©—O— — l 


296613. 472171 


2559, 3+ 47%463 
3+ 47261 

2 70} 
55703 
2972 

z 73/3. 
329741 3- 


47 25 hay 


473341 


297513. 4734% | 


3- 479357 | 


3$+-472317 3 
' 3903 {| (3. 477555 [303% þ7 
d | 3004} 


+ 4727563 


2986 
2487 
2988 
2989 
2990 
[2991 
{2992 | 


225 'G | Z+ 476541 
2.397 3: 476636 
12998} 3 
2299\1 
$020 | 


z3oO12 
3013 
3014 
zZOol15 


3+ 473778 
3+ 473924 
3. 474970 
3.474215 | 
3- 474362 | 3940 
3+ 474507 _ 
Jo 474653 | 3048 

3. 474798) 1019 
3+ 474944 1 3920 


3. 475589! Z02z1 

3 475235; 3J022 
FT 47538013023; 
J- 475525 ; 3924 
?- 3.475671 |3025 
3.475316 | 3926 
Z+ 47 596i | 3027 


479998 [2993 3. 476106 | 3028 
471145 |299413. 475251 ' 3939 
11129953. 476396 : 3939 


3. 478855 
3. 475909 
Je 479143 


3+ 479287 


3- 479431 
$+ 479575 
3+ 479719 
3+ 479363 
3. 452006 
3. 480199 
3. 480294 
3. 480438 
3. 480581 
3: 480725 
$o ;« 480868 
3. 481012 
3+ 481155 
3. 451299 
3. 481442 


3231 
$232 
. 495831 3933 
476976, 3934 

2. 477121 1: 3935 


ZOOI | [3- 4772 2266! 3026 
G92 ; ; 3 477410 ' ' 3037 


2105s 5 EL 477344 
(3005 ) 3+ 477589 
+473 248 !3007 1 3. 478133 
473154 3508 | 3, 478277 


{ 390) 
3919 


3036 

3049 
$04 4 
Z042z 
3943 
3944 


3. 477699 


422 | 


EL 4785661 : oz51: 


NN > —_—  —P———S 


Z. 4515385 


3. 481729 
7” 17 
3+ 4 or 5 | 
3. 482158 
2+ 432301 
3+ 482444 
3. 482730 
3+ 432572 
3. 483016| 
3. 483159 
- 483 OL) 
3 437444 

«43; 537 


© i- — -- OA. - - — « 


Logar'th. 
3. 48 5729 
3. 453572 
3- 484015 


3- 484299 
3. 484442 
3- 454584 
3. 484726 
3- 484369 


3. 435295 
3- 485437 


3- 437279 
3. 487421 


13» 487592 


z3- 437703 
J- 487845 


Num( 
3061 
39832 
3933 


3. 438415753234 


zo35 
3056 


3987 
30388 


3039 


3. 435orn 3990 
3. 48515 41 3094 


3992 
30993 


3- 485479 3994 


3095 
3096 
3997 
3998 
30999 
3100 


3101 


, 3102 


| 


3193 
3504 
3105 
31006 
$107 
3108 
3107 
3110 


3+ 4879861 4111 
3. 4388127] 4112 
3. 438263|3113 
4. 4338409|3Z114 
3. aB85enigILy 


Logarith. Num |Logarith. 


3. 488691 |3116, 3. 433579 
4. 438832 [4117 13-4937 36 
3- 4338973} 4118| 3. 49 z876 


3- 489114 | 3119 


23, 1892 FF 


3$- 42>3y) 
3- 439536 
3- 439677 
3- 43917 
3. 439958 
3- 490099 
Z- 490239 
3. 499376 
3- 4905 20 
3- 490660 


3. 490800 
3, 490941 
3. 491081 
3. 491021 
Le 


— c-— 


491501 
et 1 
3- 491781 
3+. 491921 
3+» 492061 
3- 492201 


3- 492 341 |: 


3+ 492481 
4+ 492620 
3. 492760 
3. 492000 
3- 493939 


3- 493179 


4+ 493218 
3- 493458 


3120 


$420 
3122 
$123 
3124 


3. 494915 

94154 
3. 494293 
3. 494432 
3. 494572 
3- 494711 


3125 j3- 494850 
31263. 494959 
$127 | 4+ 495127 
3123| 3. 495266 
$129] $. 495405 
3132 is. 4” 5544 
3131 [3+ 493583 


313: 
3133 
3134 
3135 
3136 
3137 
313sS: 
3139 
3140 


[3+ 495821 


3- 495960 
3- 496099 | 
3- 496237 
3- 496376 
3- 496514 | 
3- 495652 | 
3. 496791 | 
3- 495929 
3. 497067 
4+ 497206 | 
3. 497344 | 
J- 497482 
3« 497620 
3. 497758 
J+ 497896 


3. 498034 


314913 498173 


3150|3- 498 :10 


Lougarith., 
3. 498448 
3.498556 
3.498724 
3. 493861 
3155 |3- 498999 
3+ 499137 
3+ 499274 
3+ 437412 
3. 499549 
3 4996*7 
3. 499524 
3- 499961 
3+ 500099 
3 502236 

3+ 500373 
3. 2. 500510 
3+ 502548 
2. 520785 
3. 500922 
3, 591059 
2}. 501196 
LS pm 
"14" 470) 
. $21606| 


j01743 


4 502017 
3+ FOZLF2 
3. 592290 
3. $0250} 
| 3 502700 
| 2, 502826 
4. 5392973 


Num 


—— _ — 


3186 


3167 
3188 


3189 


TI 
3192 
3193 
3194 
3195 
3196 
3197 
3198 
319) 


3290 


= —— 


3201 
2202 


$1901 


3203 
3294 
3295 


2 226 
3207 


i 
'2. $0J3109 


% * 


J208 
32909 


Logarith. 


3 
3. 
3 


3. 503926 
3. 504062 
504198 
» 594334 
- $4470]: 
Z. 5046956 
- $04742 
504878 


3227| 
32.20f 


a Wy 4d 
. 


3. 505556} 5 
3. $95692 | 3239] 
3+, $95828| 3240 


 —  — — 


. 505963 3241 
» 5259099 43242] 
5 ;- $06234 | 3243 

z- 5963691 3244 
Jo 506509, Li A 


3. 506645 3246 


« I 26775 , '3 247] 


Lange 
"- FY 49A} es 
' $25© 


433 
\Soragt{3358 
:$07586 3253 
$2772 3254 


J 23. 509068 


.co;855 3255 


Logarith,, 
3+ 507999 
3. 5OB125 
3«- 508260 
3+ 598395 
3- 598529 
3« $08564 
3. 508799 
3. 508933 


J. 509202 


3+ 593337 
3» 599471 
3. 509605 
$+ 509749 
& 09279 
3. 51-008 
3. 510142 
J- 510276 
3. 519410 |* 
$. 5109545 
3- 510679 
3. 510813 
3+ 510940 
3. 511080 
2, 11214 


— 


3. 511448 
3. 311482 
2. 511616 
4+ JEL749 | 
3+ F11683 
3 Frzo17 | 
3. £12150| 
3.512284 | 
3. $12417 
3. $1251 


COPIER o—_ EEE OE 


'9 


3261 


(3265 


Ja O00 aAcU Op OWN > ce re ey re mm—m_y—_ 


32561 
3257 
3258 
3259 
3266 


3262 
3263 
3264 


z266 
$267 
3268 
z269 
3270 
3271 
3272 
3273 
3274 
3275 
3276 
$277 
3278 


$279 
3280 
3281 
3282 
z283 
3284 
285 
3286 
3287 
3289, 


3259 


Num Togerith, 


4290 


J« I. 12684 
3; 512817 
3; 5129951 
3. 513084 
3+ 513217 


3291 
3292 
3293 
3294 
3295 


3- 513350 
3- 513454 
3.513615 
3+ 513750 
3. 5$138$z 
3. 514016 
3. 514149 
3. 514282 
3- 514414 
3+ 514547 
3. 514680 
3. Fig815 
3+ 514946 
3. 515078 
3, FI5211 
3 515343 
3. 515496 
3. 515608 
3. 515741 
3. 515873 
}. 516006 
3. 516138 
3}. 516270 
3}. 516493 
3- $16535 


J. 516669 
3. 516799 


2296 
3297 
3298 
3299 
3300 


Num | Togerith.| Nom 


(13-517327 
3+ 517459 
$« 517591 
3o $17723 
3+ 517855 
3. 517987 
3.518118 
$. 518250 
3. 518332 
3. 518513 


z3ol 
3302 
3203 
3394 
3305 
3306 
3397 
3398 
3309 
3Z1O 


3. 518645 
3. 513777 
3. 319968 
3. 519040 
3: 5191718 
3- 519302 
3+« $19434 
3. $i19565 
3. 519695 
J. 519828 


3, 516931 | 
3: 917199] 


3311 
3312 
3313 
3314 


3315 


3316 
$317 
3318 
3319 
3320 


— 


2321 
3322 
3323 
3324 
3325 


3. 519999 
J, 520090 
J. $20221 
J. $20352 
3. 5204832 
3+ $20614 
3. 520745 
3. 520876 
3, 521907 
J. 3. 521138 
'J, 3. 521268 
E 521399 

3, 521530 
J. $21661 


3s 521791 


3326 
3327 
3328 
3329 
3330 
3331 
3332 
3333 
3334 
3335 


3336 
3337 
3338 
3339 
3342 
3341 
3342 
3343 
3344 
3345 


3347 
3348 
3349 
3350 


3351 
3352 
3353 
3354 
3355 


Num 


3346 


Ogarith, 
J« 21922 
3» $22052 
3. 522183 
3+ $22313 
32522444 
3+ $22574 
3. 522705 
3. 522835 
3. $3296x 
3. 523995 
3. 523226] 
3. $23356 
3. 523456 
3. 523616 
3. $23746 
3. 523876 
J. 524096 
3. 524136 
J. 524266 
3. 124396 
3. $24524 
ZJ» 524655 
3. 524785 
3+ 524915 
3. 525045 
3+ 525174 
Zo 525304 
3+ $25433 
3. 525563 
Zo 3» 525692 


3356 
3357 
3358 


3, 525821 
3+ 525951] 


3. 526080 


3359] 3- 526210 


[3360|3. 526339 


G 


66 |3: 527114 


13+ 527243 
13+ $27.37% 

3» $27 501 
*. 527629 
3. $277 58 
J. $27887 
3. 528016 
3- 528145 


3, 528273 


3. $28402 


3- 529173| 7 
3 5 294J0z p 


3- 529430 


3- 529558 


3- 529686 
3. 529815 
3+ 529943 
3- 530071 
3: 532199 
| 3+ 539327 
3. 530455 
3- 530583 


3 530711 


3- 5395839 


7 —_— 


3+ 531095 
3. $31223] 
3. 307850 
3+ 3-53 1478 
3. 3. 531606 
3+ 531734 
3.531861 
3- 531989 
3- $33 117 [3740 
3« #32244 
Pony 
3. 532459 
3+ $32627 
3- $327 54 
3. 532881 
Z- 533909 


4J- $331 36 


J- $33263 


3+ 533517 
3+ 533645 
$+ $3377% 
3+ 533999 


3+ 534926 


3- 534153 
3, 534250 
3+ 534406 
3+ 534533 
3. $5 34660 
3+ 5347%7 
3+ 534914 


| 


343* 


13+ 535040 


3+. 535167 


3- 535294 


Num, 


3431 
3432 


3433, 


3434 
3435 
3435 
3437 
3438 
3439 
3440 


3441 
3442 
3443 
3444 
3445 


3446 
3447 
3448 
3449 
3450 


3- $33392 | 3452 


3451 
3453 
3453 
3454 
3455 
3356 
3457 
3458 


3459 


3460 


3461 
3 462 
3463 
3464 
3465 


3. 538448 


3+ 535420 
3+ 535547 
3. -$39673 
Z« 535800 
3.535936 
3. 536053 
3. $36179 
3. 536305 
3- 536432 
3- $36558 
3- 536684 
3. 536810 
3. 539937 
3+ 537063 
3» $37189 


3: $37315| 


3+ $37441 
3+ $37567 
3+ 537693 
3: $37819 
3+ 537945 
J. 535070 
3» 538196 
Ze $36322 


3» 533573 
3- 538699 
3+ 538825 
Z* 538950 
3+ 539976 
3, 53920) 
3. 539327 


3. 539457 
3+ $39577 
Z- 5397% 


A IaS4a0 eamrer—_—s Ee... _ 


=. 


—_—_—_ 
MO AO a 


T7 End 44 >a» ar 


4 


Num 
3466 
$467 
3468 
3469 
1472 
3471 
3472 
$473 
$474 
3475 
3476 
3477 
3478 
3479 
z 480 


3451 
3482 
3483 
3434] 
3455 
3486 
3437 


3488 
3459, 
1490 
3491 
3492 
1493 
1494 
3995 


Logarith, 


3: 539828 
3: 539953 
3: 540079 
Z. 549204 
3. 549329 


3- 540454 |. 


3+ 540579 
3. 540704 
3. 549829 
3« 549954 
3. 541079 
3. 541204 
3. $41329 
3. 541454 
3- 541579 
3. 541704 
3, 541828 
3. 541953 
3. 542078 
3. $42202 


= _—_— 


3, $42321 
3. 542457 
3. 542576 
3. 542701 


3. $4282113525 


3. 542949 
3. 543974 
3. 543198 


3. 543302 |: 


3- 543447 


3. $43571 
» $43695| 


Logarith, 


[3.544192 


3.544316 
3. 544442 
3. 544564 


3525 |3- 544688 


3. 544811. 
3. 544935 
3. 545059 
3. 545183 
3. 545307 
Z- $45430 
3. 545554 
3. 545698 
3. 545801) 


3« 545925 


; 
3. 543819 
3. $4394} 
3+ 544263 


3534 


3. 545048: 
3. 546172 
3. 546295 
3. 545419! 
3+ 546542 


J. 546665 


Z- 546789 
J. 546912 
3. $47035 
3. 547159 


3. 547252 
« 547495 
+» 547 528 
» $47651 
» 147774 
« 547897 
» 548920 


» 543266 


3335! 


3 
3 
3 
3 
3 
; 
3 
3 
; 


- 543389 


$48:64| 


G $3 


?. 549003 


| 3. 548757 


Logarith., 


3. 548512 
3. 548635 


3. 5438880 


3. 549125 
3. 549248 
3+ 549371 
3. $4949} 
3. 549616 
3. 549738 
3. 549861 
3. 5499833 
J, 550106 | 
3- 5502.38 


3+ 550350 
3+ $50473 
3. 550591 
3+ 550717 
3.550829} 
3. 550961 | 
3- 551983, 
IJ. FFI295F 
3. 551328 
3. 5514594 


—— = 


Se 190572, 


J. 551825 


| 


3+ 551937 
Jo 52059, 
J. F52181i 


3. 552303 | 


— — — - ————— 


Logarith. 
3. 552789 
Zo FEF29E1T 
Z+ 553933 
Jo $53154 
3- 553276 
Jo 553397 
3.553518 
3. 553640 
3. 553761 
3+ 553383 
Z« 554094 
3. $54125 
Jo 554246 
3. 554358 
3+ 554459 
3+ 554610! 
3. $$4731 
3+ $548 52 
J« $54973 
3- 555994 
3» FF5215 
3.555336 
3. 555457 
3. 555577 
3. 555698 
Ze 555819 
3. 555940 
3. 556061 
3. 556181 


| 3» 556302 


3. $56423 
J. 556543 
3. 555664 
3. 556785 


Num 
3606 
3607 
3608 
3609 
3610 
3611 
3612 
3613 
3614 
z615 
3616 
3617 
3618 


3619 
3620 


Logarith, 


| 


3. $57025 
3- 557146 
3+. 5572.66 
3+ 5573836 


3+ $57597 [3645 [3+ 


3. 557627 
3. 557747 
3. $57868 
3. 557988 
3. 558193 
Jo 558228 
3. 558348 
3. 558468 


Zo 558708 36 


3621 
3622 
3623 
3624 
3625 
3626 
3627 
| 3628 
3629 
3630 
3631 
3632 
3633 
[3634 
3635 
3636 
3637 
3638 
3639 


3. 556905 


3» 558928 
3. 558948 
3- 559068 
3+ 559188 
3+ 559308 


Ze $5942713 


3. 559547 
3+ 559667 
3+ 559787 
3+ 559906 
3. 560026 
3. 559145 


3. 560265 3 


Z. 560384 
3. 560504 


» 1460743 
« 560862 
. 560982 


2640 '}3, 


cG1101 


« $6063 3 |-; 


> Ws was was ws ws oc was ic nn em 


Eogarith. | 


3. - 573567 


Fogairh: Num 


Logarith. [Num Num [IT 


3. 565375 
3. 565493 
3. 565611 | 
3. 565729 
13 555847 
Z« 565965 
3» 566083 
3+ $66201 
3» $66319 
3- 566437 
3. 566555 
3. 566673 
3. 566790 
3. 566908 


3690 3. 567026 


3- 567144 
3. 569261 


3. $67379 


3. 567496 
3. $67614 


Z- 569256 
t 569373 


3711 
3712 
3713 
3714 


3715 


3716 
3717 
2718 
3719 
3720 
3721 
3722 
3723 
3724 
S703 
3526 
$727 
37 28 
$729 
3730 
3731 
3732 
3733, 
3734 


3735 


3736 
$737 
3735 
$739 
2740 


$741 
37 43) 
3743 
3744 
3745 


3. 569491! 


3. 569608. 


3. 569724 
3» 569841 
3- 569958 
3» 570075 
3+ F7OI9Z 
3+ 570309 
3+ 570426 
3» $70542 
3+ 570659 
3. $70776 
3. 570893 
3. 571009 


3. 571126 


3. $71242 
3+ 571359 
$+ 571475 
3+ $71992 
J. 571708 


3« 71825 
3+ 571941 
3. 572058 
3. 573174 
3: #72296 
3+ 572406 
3» $72523 
3+ 572639 
$e $72755 
3e $72971 


3. 572987 
Jo 573103 
Je $73219 
3. 5733485 
32. (734651 


37 50 


3755 


3757 
3758 


3760 


3766 


3746 
3747 
3748 
3749. 


3751 
3752 
3753 
3754 


3756 


3759 


3761 
3762 
3763 
3764 
3765 


3767 
3768 
3769 
3779 
$771 
$752 
$773 
$774 
3775 


3776| 
$777 
3778 


3779 
3780 


3. 573633 
3. 5$73799 
3. $73915 
3 574931 
3» 5794147 
3+ 574262 
3. 574378 
3» 574491 
3. 574009 


3» $74725 


3. $74841 


3. 574956 
3. 575972 
32 575187 


J« 575393 
Jo 575418 
Z» 575534 
3. $75649 
3. $75765 
3+ 575850 
3» $73995 
3. 576111 
3. 576226 


3+ $76341 


3. 576456 
3+ $76571 
3. 576686 
3+ 576801 
3. 576916 


3. 577032 
3. $77 147 
3. 577262 
3- $77376 
2, 477491 


— 


Q 3 


— 


3701 
3782 
3793 
3784 
3785 
3786 
3787 
3788 
3739 
3790 
$791 
3792 
3793 
3794 
3795 
3796 
$797 
379d 
3799 
3800 
3801 
3892 
3903 
3524 
z505 
3806 
z 807 
3808 
2809 
2810 
3811 
3312 
3313 
3514 
3815 


INuml 


| 


3- 578295] 


Je 578410 
3. 575524 
3- 578639 
Ze 578953 
3. 578868 
3+ 573992 
3. 579097 
3.479527 
3+ 579326 
3+ 579449 
3+ 579515 
3+ 579669 
3. 579783 
3+ 579897 
3. 580912 
J. 580129 
3. 580240 


3+ 5903 54 


3. 580468 
3, 580582 


3. 580596 | 


3. 560811 
3. 580935 


3. 5$81038| 31 


3e 581152 
3. 581266 
3, 581380 


3. 581494138 


3. 581835 
3. 531949 
3}. 532063 
3» $82177 
3. 582290 
3. 592404 
3. 582517 
3. 582631 
3» 582745 
3. 582858 
3+ $B2571 
3. 583985 
3. 583198 
Jo, 583312 
3. 583425 
3. 583538 
3+ 583552 
3» 583765 
Zo 583378 
3. 583991 
3. 584105 
3, 584218 
3e 524331 
3+ 524444 
3+ $84557 
3.584670 
3. $84783 


3. 304896 
3. 585009 
Jo FLF122 
Zo $5234 
3. 535347 


Logarith, {Num 


3851 
3852 
2853 
3854 


Togart 


3855|3. 


33856 
3857 
z858 


3859 
3860 


3561 
3862 
3863 
3864 
3865 
3866 
3867 
3868 
3869 
3579 
3871 
3872 
3873 
3874 
3375 
3876 
3877 
3838 
3379 
33880 
3881 


3. 537261 
3» 537374 
3. 587486 
3. 587598 
3e $9771 
J. 587823 
3+ 587935 
3+ 588047 
3+ 583159 
3. 565271 
3, 50838; 
3. 588495 
3, 588607 
2, 588719 
3. 508831 


2, 588943 


3882 | 3, 55905) 
3884 | 3. 539279 


ze 585460} 


3885 |3, 589391 


3+. 5906158 


3918 '3, 593064 


$919] 3. 593175 
1920 [J, 592286 


Logarith, 


[3. 589502 
3. 589614 


3. 589837] 
3- 589949 


3. 590061} 7926- 


3+ 590172 


3. 590284] } 


3+ 590395 
3.590507 


3+ 590730 


3. 5$90841| 


3. 599953 


$+F9II75 
(3+ $91287 
3 $91398 
3» 591509 
J» 591621 


3, 592065 
2, 592176 
3. 592287 
3+ $92395 
3. $92409 
3. 592620 


l3, 592953 


FT Logarith: 
'| 3. $972.56 
3. $97366 
3: 597475 
3: 597585 
3+ 597695 


3. 597804 
3. 597914 
3. 595024 
3. $98133 
3- $982.42 
Jo 598352 
3.598462 
3. $98571 
3, 598681 
279 3, $98790 
3. 5983899 
3. 599006 
'3, 599118 
3» 599227 
3. 192337 
3. $93446 
3. 599555 
3. 599654 
3. 599773 
3. 599883 
Z- 599992 
3. 600101 
2, 600210 
2, 600319 
3}, 600428 


E NE Dog: 


3. $89726]| 3 


3- $91064|. 


1f, $91732 | 
}, $9184} 3 
3, $91954 |: 


Je 592731 
3, $92842 


"3, 600755 
2, 600364 
_ 6D0007Y 


—_ 


Logarith. 
3. 601081 
3. 601190 


3. 601299 
3. 601408 


3. 601516 


3. 6591625 
3- 601734 
3. 601842 
3. 601961 


| 3+ 602060| 40 


3}. 602168 
3- 602277 
3. 602385 
3+ 602494 
3. 692602 
3. 602710 
3. 602819 
3. 602927 
3. 603036 
3+ 603144 
3. 603252 
3. 623369 
3. 603469 
3- 603577 

3. 603685 
0163: 3- 603793 
'® 603901 
3. 604909 
Js 604118 
J. 604226 
' [3+ 504334 


3. 604442 
TH Co4550) 4 


3. 605951 
3- 606058 
3. 606166 
3. 606273 
3+ 606381 
3o 3. 606488 
Z. 6965 96 
3» 606703 
3- 606811 
3. 606918 
Z. 607025 
3. 627133 
3+ 607240 
3- 607347 


3.657455 


3. 657562 
3» 607659 
3, 607776 
3. 627883 


5 3+ + 607990 


Z. "608097 
3, 603205 
$! 3. 608312 


Num {Logarith, 


3.608633 
3. 608739 
Z. 608846 
3, 608952 
3. 609060 
3, 609167 
3 609274 
3. 609380 
3. 609487 
3.609594 
3. 609701 
3. 609807 
3. 609914 
3. 610921 


3. 610127 


. 611192 


3. 611298 


3. 611404 
3. 011501 
3. 611617] 

3. 611723 
E « 611829 


3. 611935 
3. 612041 


3, 604658 oth 3. £08419 | 4094 | 3, 612147 
3+ 604765 14060 | 3. 608526] 4095 Jo 612253 


Omiw -- a ww wa SW O04 0 MA WWE, 


| O wo a 


—_—_ * 


6 


Num 
4296 
4997 
4998 


4100 


4:19 
4120 
4\21 
4122 


4123! 


4127 
4128|3 
4129 


4999 |J3. 612677 


| 


| 


4124|3, 615318 
4125 [3.615424 
412 26|3, . 615529 


3, 612359 
2, 612465 
3. 612572 


3. 61278} 
i, 3, 612889 
3. 612995 
3.613101 
3.613207 
3.613313 


3. 613418 
3.613524 
3- 613630 
Zo 613736 
"- 612841 
3» Ox3 $947 
3. 614053 
3.614158 
3+ 614264 

3, 614369 


 Vum 


mT 
1132 
4133 
+134 
4135 
4136 
+137 
4138 
4137 
4149 
4141 
4142 
4143 
4144 
4145 
14146 
4147 
4148 
4149 
h9296 


3.614475 


(4451 


3. 614580}4152 
3Z- 614686 4153 
3- 614791 14154 


3. $148979 14155 
[4150 


3. 615002 


3. 615108{4157 


3. 615213 


4159 
4159 


3. 615634 


461 
4162 


. 61573914163 


5 es 


q130[3- 614950 


4464 


4160}3. 


Logarith, 


P. 616055 | 4165| L 


3.616160 
3.616265 
3.616370 


3. 6164 F| 


PRI PI 


Nom! 


4167 


4168} 


4169 
41709 


J. 616580 
FP. 616585 
}. 616790 
3. 616895 
3, 617099 


J. 617105 
J., 617219 
3. 6173.14 
3. 617419 
3. 617524 
3+ 61762 9 
Jo 617734 
3+ 617838 
Z« 617-4} 
?, 6180483 
24618152 
3, 618257 
3, 618361 
2, 648466 
2, 618571 


3. 618675 


3, 618780 


3. 619197 
3. 619302 
?, 619406 


J, 619510 


4165] 3. 619615 


| 


4171 
4272 
4173 
4174 
4175 
4170 
+177 
4178 
4179 
4180 
4184 
4182 
4183 
4134 
4185 
4180 
4137 
4188 
4189 
41995 
4191 
4182 
4193 
4194 


4195] 3. 


3. 625552 
J. 620656 
3, 620960 
3. 620864 
3, 620968 
7, 621092 
3+ 621176 


3. 3. 621280 


?, 62190} 
3. 622006 
3, 622110 
2? ?. 622214 
J. 3. $22317 
3. 622421 
3. 622524] 
3, 622618 
622722 


4196 


3.622835] 


4197 
4195 
4199|5 

4200 


3. 622939 
3+ 623042 


3. 62314F] 


3. 623249 þ 


——_ I Cy ———__—_— IR 


3.624355 
3. 624488 
3. 624591 
3: 624694 
3. 624797 
3- 624900 
3. 625003 
2, 625106 
3. 625209 


3. 625312|4* 


3. 625415 
2, 625518 
3. 625621 


Jo 635723 


2, 625826 


3, 626929 
J. 626022 
3. 626135 
3. 626239 
3. 626340 


mn 


3. 626443 
Z- 626545 
3. 626648 
3. 626750 
3. 626853 


4268 


4269 


Logarith, 


—— 


[4236 |3- 62695 5 


3, 627058 
3, 627161 
3. 627263 
3: 637365 
3. 627468 
3.627570 
3, 627673 
3+ 627775 
3. 627877 
3 627989 
3. 628082 
3. 628184 
3. 628286 


2. 629001 
3. 629103 
3, 629205 
3. 629307 
3. 629409 


D — — ——_— 


3. 629511 


: [3.629617 


3+ 629715 
3. 629817 
3- 629919 
3, 630020 
3. 630122 
3, 630224 
3. 630326 


4270] 3. 630427 !4305 


Nym 


42 27L 
4272 
4273 
4274 
4275 
4276 
4277 
4278 
4273 
4280 


4251 
4282 
4283 
428 4 
4285 
4256 
4237. 
4288 
4289 
4290 


4291 
4292 
4293 
4294 
4295 
4296 
4297 
4298 
4299 
4390 


4301 


4393 


4302 


4304 


lym |Logarich. 
3. 630529 
3, 630631 
3639732 
3. 639834 
3. 639937 
3. 631038 
3. 631139 
3. 631240 
3. 631342 
3. 631443 
3. 631545 
3,.631646 
3, 631746 
?, 631849 
3+ 631957 
3. 632052 
3. 632153 
3. 633254 
3. 632356 
3. 632457 
NR 632558 
3, 632659 
2. 632760 
3. 632862 
3. 63 2963 
3. 3. 633064 
?, 62 33165 
3. 633266 
3. 633367 
3. 633468 
3. 633599 
3. 633670 
3. 633771 
3. 933872 


3. 633973 | 


= 


Logarith: 


3. 634074 
3. 634174 
3+ 634275 
3. 634376 
3+ 634477 


3- 634578 
3+ 634678 


[3+ 634779 


J- 634880 


3- 634980 


16 |3+ 635084 


+339 | 


4349 


; . 
; J® 


1:3. 6352182 


3. 635 282 
3. 635383 
3- 035483 
3. 635584 
3. 635684 
3. 635785 
3.635885 
3. 635986 


3. 636086 


J. 636186 
3. 636287 
3. 636387 
3.636487 
3.635588 


3. 636688| 
3. 636738] 
3, 636888] 


Num 


4341 
4342 
4343 
$344 
4345 
4346 
$347 
4348 
4349 
4350 
4351 
4352 
4353 
4354 


4355 


435713-639187 


43665 
4367 
4368 
4369 


3. 636989| 4372 


3. 63705», 


4371 


Jo 0370291 4375 


fy 1 
*Y 


-” 


72 


591 4373 


3. 63738914374 
3. 637489 


4375 


"Logarith, 


3+ 638489 


2, 
"- 
2. 
"O 
3. 


3. 637589 
3. 637689 
3: 537789 
J. 637889 
3- 637989 
3. 3. 638039|4 
3. 6;8a89 
3, 6z8289 
3: 638389 


Num | 


| 4384 


7 [4391 


3. 639287 | 
3- 639;86 
3- 539486, 


639755] 
639884 
639984 
. 64908} 
. 64018; 
. 649282 
}. 640282 
3- 640481 


WS it 


"- . 640550 
3. 640689 
3. 649779 
3. 640878 
3. 649970 


| 4392 


4410 


4370 
4377 
4378 
437» 
4330 

4381 
4382 
4333 


4335 
4356 
4387 
4388 
4339 
4390 


4393 


[ 


Logarith, 


3. 641275 
3- 641374 
3+ 641474 
3- 641573 
3- 641672 
3. 641771 
3. 641870 
3. 941969 
3. 642968 
3. 642167 
3. 642266 
3. 642365 
3. 642464 
3. 642563 
3+» 642662 
3. 642961 


4394 
439513 


1-639586|4796 (3: 6470 643057 
639635|4397|3. 643156 


4398; 
4399} 
| 449013. 6 
440 j3 
4402 
4493 
4424 
4405 
4400 
4407 
4428} 
4429 


[3:644478 | 


3- 642860 
$- 642958 


3. 643255 
3. 643354 
£43452 


3- 643551 
3- 643650 
3- 643748 
3+ 643847 
3e 043945 
$. 944044 
3. 644143 
3. 644241 
3. 044340 


| 


Kam: 
| 4421 


4412 
4413 


4416 
4417 
4413 
4419 
4420 
4421 
4422 
4423 
4424 
4425 
4426 
4427 
4428 
4429 
4430 


1 


4414 |: 
4415712. 


Logarit 1. 


3. 644537 
3. 644635 


3. 645029 
3. 645127 
3. 645225 
3- 645324 
3. 645422 


Ze 645520 
3. 645618 
3+ 645716 
3+ 645815 
ze 645913 
2, 646011 
. 646109 
. 646257 
. 646305 
. 646403 


4431 
4432 
4433 
4434 
4435 
4436 


4438 
4439 
4440 


4441 
4442 
4443 
4444 


4437 | 3+ 


3. 647383 
3, 647480 


$- 647578 
3+ 6476;6 


3» 647774 


4445 [3. 647891 


3- 650793 


3. 648262 
2. 648360 


3. 643457 
3. 648555 
J, 648652 
3. 648750 
3. 648847: 
3. 643945 
3. 649242 
3, 649140 
Je 649237 


3- 649334 [4495 


3. 649432 
3. 649529 
3. 649626 
3+ 649724 
3. 649821 
3. 649918 
2, 659016 
2, GFOIl} 
3, 650210 
3. 650397 
J. 650424 
3. 650FOI 
3- 650598 
3}, 650696 


3. 650890 
3. 650997 
2, 651984 
3. 651181 


3, 6512798 


{ Logarith. ( 
3.651375 
3, 651471- 
3. 651568 
3. 651665 
3+ 651762 


3-651859 
3. 651956} 
3. 652052 
3- 652149} 
3: 652246 


3. 652343 
3. 652439 
3: 652536 
J- 652633 
Z+652729 
3: 652826 
3. 652922 
3+ 653019 
3- 653116 
Jo 653212 


2.653309: 
3. 653495 
3, 653591 
3, 653598 
3. 653694 


3.653791 


[3- 654657 | 


3. 654272 
3. 654369 
3. 654465 
3, 654561 


——_—_—— 


_— 


—_ 


Logarith, 


—_— 
3. 654753 
3.654850, 
3.654245 
3.655042 
3-655138 
3.655230 
3- 655334 
3.655426 
Jo 655522 
3, 655618 
3. 655714 
3. 655810 
3. 655906 
3. 656002 | 
3. 656098 
3» 656194 
3. 656289 
3. 656385 
3. 656481 
3.556577 
3. 656573 
3. 656768 
3. 656364 
J. 656969 
3- 657955 
3.657151 
3. 657247 
3. 65734? 
3.657438 
3.65752? 


| 


Nam 


4554 
4552 
4553 
4554 


4535|3+ 


4556 
4557 
4555 


4559 
4560 


4561 
4562 
4563 
4564 
4565 
4566 
4567 
4563 
4569 
4570 


4571 
4572z 
4573 
4574 
4575 
4579 
4577 
4578 


4579 
4580 


3.6 
3+ 659535 
3. 659631 
3. 659746 
3. 659821 
3. 659916 


3. 660voL 


3. 660106 
3. 665201 
3. 6602.96 
3. 660391 
3. 660456 
3. 6605809 
3. 660675 
3. 660770 
3. 660865 


4581 
4582 
4583 


3. 660960 
J., 661055 
3. 661149 


45384 | 3. 651244 


4585 3. 661339! 


: Logaritn. 


}, 6) 14829 
3 664923 [4658 (3. 668199, 


2, 665017 


| 3+ 1. 665205 
?, 655299 
3. 665393 
3. 665487 
2, 665581 


3. 665674 
2, 665768 
3. 665363 
3+ 665956 
2.666049 
3. 656143 
3. 666237 
3. 566330 
13: 665424 
2. 666518 


46|4686 | 3.1 


Nam 


4556, 
4657 


4859 
4660 
4561] 
4664 | 
4663 
4564; 


4666 
4667 
4658 
4569 


| 


4665 


Logarith. 


J. 652013 
3. 668106, 


3. 668292 
3. 668385 
3. 668479 
3, 663572 
' 3. 698665 
3, 668758 
3, 668851 


| 3. 668944 
3. 669037 
2. 6591309 
3. 669223 


4670 


4676 | 
4877 | 
4678 | 


4687 
+ | 4688 


4671 3. 569409 
4672 | 3. 669502 
4673 | 3. 669595 
4674 2, 669688 
4675 i [3+ 669781 


| 3- 66931614705 


3. 669874 
3. 669967 
3. 670060 
3. 670153 
2. 070245 
Z- 670338 
3. 670431 
3. 670524 
3, 650616 
J. 3. 670700 


* 672802 
?, 670895 


3. 670987 


4689 |3.671080| 4724 
459013, 67117214725 


Num| 


4694 
4692 
4593 
4694 
4695. 
4696 
4697 
4698 
4699 
4790 


— — 


4701. 
4702 \ 
4703 
4794 
4705 
4706 
4707 
4508 
4799 
4710 


— — — —_— 


4711 
4712 
4713 
4714 
4715 
4716 
4717 
4718 
4719 
4720 
4321 
4722 
4723 


Logarith. | 
3.671255 
3. 671335 
3. 071445 
3.671554 
3. 071663 
3.671728 
3. 671820 
3+ 671913 
3. 672005 
v-02200p 
3. 672190 
3- 672282] 
3. 672375, 
3. 672467 
3- 672559 
Z. 3- 672651 
3+ 672744 
3. 672836 
J. 672928 
7. 673010 


3, 67311; 
3. 673265 
3. 673297 
3. 67 w39 
3- 673481 
3-673573 
3. 673665 
3. 673757 
3, 673859 
J- 673942 
3. 674034 
3. 674126 
3- 674217 
3+ 674309 
3. 674401 | 


| Num | 


4726 [3 
4727 \ 
4728 
4729 
4732 
4731 
473% 
4733 
4734 
#735 
4736 
4737 
4738 
4739 
4740 


4741 
4742 
4743 
4744 
4745 


4746 
4747 
4748 
4749 
4750 
4751 
4752 
4753 
4754 
4755 


4756 
4757 
4758 


on foes 


4 674493 
3. 674585 
3. 674677 
3. 674769 
3. 674851 
3» 674952 
3+ 975044 
3. 675236 
J. 675228 
Z\. 67 5320 


3. 075451 
3+ 675503 
3. 675595 
3, 675686 
3: 675778 
3. 675870 
3: 675951 
3. 676053 
3« 676144 
3. 676236 
3, 676327 
3. 676419 
3. 676510 
3. 675602 
2. 67669} 


Logarith, 


— 

3. 677696 
3. 677789 
3. 677880 
3. 677971 
3. 673062 
3- 678154 
[3 678245 
3. 678336 
3. 678427 
3 678518 18 
J. 678609 
3. 678700 
3. 678791 
3. 678882 


3- 678973 


3. 676785 
3. 676876 
3. 675967 
3. 677059 
ns 6k 


3. 677241 
3- 677333 
3. 677424 
3.677575 


4 
4760 


?, 677606 


3. 679054 
3- 679155 
3- 679246 
3» 079337 
2. 679427 
3. 679518 
3. 679609 
3. 679700 
3. 679790 


3. 679881 


3. 679972 
3- 630063 


3, 680154 
3. 680244 
3+ 680335 
2, 6804:6 
3, 685516 
3}. 630607 
3. 680698 


4828 
4829 


I3, 680788 4830 


"a 


3- 681241 


| 3. 682145 


3: 683947 


Logarith. 
3}. 680879 
3. 680969 
3. 681060 
3. 681150 


3-631331 
3-681422 
3.681512 
3. 681603 
3- 68169} 
3.681983 
3.681874 
3.681964 | 
3. 682054 


}. 632235 
3}. 682325 
3. 682405 
3. 682516 
3. 682596 
3» 682686} 
3+ 682976] 
3. 682866} 
3. 682556 
3- 683047 
3- 693137] 
3. 683227 
3. 683317 
3. 683497 
3- 683497 | 
3. 683567 
3. 683677| 
3. 683767 
Rn 


Num; 
4334 
4832 
43335 
4534 
4835 
| 4836: 
4937: 
4838; 
4939 
4840 


 E——_s_ 


G2 
3. 084037 
3. 684126 

, 684216 
: $d4306 
3. 684396 
3. ;. 684486 
3. 684576 
3, 684665 


3. 684755 
3.684845 


4841 | 
4347 
4843 
4344 
4845 


i 44 


3. 684935 
3. $85924 
3. 635114 
3. 685204; 
3. 635293 
3. 685383 
3+ 685473 


3.605741 
3, 685831, 
2, 634920 
3. 636910 
2, 636989 | 
3. 686199: 
3. 3.686278} 
- 686368 
. 686457 
. 686546 
636626 
\ 686725 
. 686314 
. 686904 | 
3. 686993 j 


ls dof ot ov bb 


ke , 687082 | 


Nun, 


4306s 


4867 
_ 


4389 
4390 


4591 
4892 
4393 
45 94 
4895 
4396 
48 97 
4898 
4399 


| Logarith. | 1. | Num | 
3: 685192 | 


-3, 687261 
3. 687350 
3. 687439 


3. 639618 
3- 687707 
3. 687796 
+» 687885 
3- 687974 
3: 688063 
3; 688152 
3. 6882.42 
3. 688330 


3. 688597 
2, 688686 


3, 688775 
2.688864 | 
2, 688953 
3. 659942 


2, 639220 
3. 639308 
3. 689397 
ze 685575 
3. 689664 
3. 689752 
2.689341 | 
Jo. 


4500 


3 
3. 
3 


3- 688419 
| 3. 688508 


3. 639131] 4 


639939 |4932 
. 690018 14933 (3. 693111 
699107 | 4934 | 3. 693199 
. 690196 493513. 69;287 


22] 3: 987529 [499513:! 


4922 


4931 


3. 699993 
3. 691081 
3. 691169 
3. 691258 
$3 691346 
3- 691435 


15} 3:691523] 


3. 692935 
3. 693923 


CE EE XxX FT FO EP: POO YY _qwx_w_—__wODOGyr_—_ mg eg— 


= R*- *« 


— 


+ + + > a 


— — 


Nam , Logaritn, | Nun 


> [3- 693375 | 4971 
3. 633453 [4972 
[3- 963551 [4983 


Logarith, 


| 3. 695531 


3. 696618 


3.963639 | 4974 | 3. 696705 
3+ 663726 | 4975 | 3, 696793 


3. 693814 | 4976 | 3. 696880 


3. 693902 | 4977 | 3, 696967 
3» 593990 | 4978 | 3.699054 
3. 694078 | 4979 | 3. 697142 


3- 694166 


——— —— 


8o | 
81 |3."697316 


3. 697229 


3. 694341 | 4982 |, 697403 
4. 694429 | 4953 | 3. 697490 


3- 094517 | 4984 |3, 697578 | 
3+ 694505 4985 | 


3. 697655 


— | EA. 
3+ 694692 | 4985 | 3, 697752 


694780 
.694868 


"lO 
3 

3 
ts 
Zo 
3 

3 

3 

3 


4887 |3. 697839 
4988 | 3. 697926 
4989 | 3.79801 3 
4990 | 3. 698100 
4991 | 3. 698187 
4992 | 3. 698274 
4993 | 3, 698361 
| 4994 | 3. 698448 
« 695481| 4995 | 3. 698535 


3: 695569 | 4996 | 3; 698622 


3, 625656 | 
3. 695744 
$, 695831 
3. 695919 
2, 696006 


| 3, 696094 


4997.| 3+ 698709 
4998 | 3. 698796 
4999! 3. 69888; 
5000 i 3, 698990 
5001 | 3, 699956} 
5002 | 3,,699143 


3.696443 


5033 


5036 
J037 


3..696181 5003 3. 699230 5035 


3. 696269 |.5504 
970 13-6963 56d 5005 


Terr, 


3:$99494 


| 


5O3Y 
5040 


Logarith. 
3. 699492 
3. 699577 
3. 699664 
j. 699951 
3. 699837 
3. 699924 
3. 700OLI 
3+ 700097 
3. 700£84 
3+ 700279 


3+ 700357 
3. 700444 
3+ 70053O 
3. 700617 
$+ 700709 
3+ 700790 
3. 700876 
3. 700967 
3, 701049 
701126 


3. 
3. 
3. 
2 
: 
I. 


$034 {3+ 7289238 
$035 | 3+ 791994 | 
3. 702085 


| 


701222 
701398 
701395 
701481 
+ 701568] 
3+ 701654 
3e 701740 
3, 701826 


3. 702174 
3. 792258 
3» 792344 
34722439 0 


"ai. Cats Me tthad & Lia... Li —— 


| Loger ith. 


3. 702516 
3, 7902602 
3. 792689 
3. 702775 
3. 702861 


3+ 702947 
Zo 703933 
3+ 793119 
3+ 703205 
J- 703291 
3.703291 
3. 793377 
3. 793463 
3+ 703549 
3- 703635 
3- 703807 
Ze 704892 
3+ 703976 
3. 704064 
Jo 704150 
3. 704236 
3+ 704322 
3. 704407 
Z- 704493 
3+ 794579 
3- 704665 
3+ 704750 
3. 704836 
3+ 704922 
3, 705008 
3+ 795093 
«795179 


3 
3.705264 


3. 705350 


Num 


5076] 
5077 
5078 
5079 
5080 
FO81 
F282 
50383 
5084 
$90 
5086 
5087 
$288 
fo89 
5090 


5l@9 


Logaritn, 


5110} 


Jo JOFFZI 
3. 795607 
3- 705692 
3. 705778 
3+ 705862 
Z. 795949 


3+ 796033 
3. 706120 


3 706295 
3. 706291 
3. 706376 
3. 706461 
3+ 706547 
3. 706632 
3:700717 
3, 706803 
3. 706888 
3. 706973 
3. 707058 
3. 707144 
3. 797239 
$. 707314 
3+ 797399 
3. 707485 
3-707579 


3.707655 


3. 707740 
3. 707825 
3+ 707910 


3+ 797995 |: 


"- 7080809 
3. 798165 


3- 708335 
3s 728420 


ery 


$143 
5144 


51453-71139 


3+ 708505 
3. 708590 
3. 708675 
J. 798760 
Z- 708845 
Z» 708930 
3+ 709015 
3. 709100 
Z. 709185 
3. 709278 
3. 799354 
3. 709439 
3+ 709514 
3. 709609 
3+ 79969} 
3+ 709776 
3+ 709863 
3. 799946 
3. 7 10032 
3» 710117 
3, 710202 
3, 719286 
3. 710371 


—  ___}__  O— 


3. 710625 
3. 710703 
}, 710794 
3, 710870 
3. 719963 


| 3.711047 


3, 7111P 


3. 711200 | 


J, 71139 


(527513. 705436 


Logaritn 


ak 6.  T——— re rn 


oo 


S>lo0 S010 i= 


14 


Num 


; | 3. 712902 


213. 713658 


3 711554 
3. 711638 
3o- 711722 
3. 7113507 
3.711891 
3+» 711975 
3.712060 
3$+,722144 
3« 712228 
3J« J12312 
3+ 712397 
J, 712451 
3+ 712565 


3. 712733 | 
2, 711818 


3, 712986 
ze 713970 
Je 713154 
$. 713238 
3J- 713322 
3. 713406 
3. 713490 
3.713574 


j$+ 713742 
3}. 713326 
3. 713910 


_——— — — 


3 


«714245 


F182 
F183 
F184 
ſi85 


3: 712049 | $195 


F213 
(214 


« 714329 


| Logarith | Num, 
3. 711469{5181 


| 


3+ 714497 
J. 714581 
3. 714665 
3- 714748 
3. 714832 
3, 714016 
3. 715000 
3. 715083 
3.715167 
3- 715251 
3715334 
3. 715418 
3. 7185Q1 
3- 715585 
3, 715669 
$.71575% 


13, 715836 


3. 715919 
3. 719903 


3. 716587 


I Abate 1 
3» 716921 
3. 717204 


3. 717987 
3J, 717171 


F215 |3. 717254 


| Logarith. | 
J« 714413 


| 


Logart 
$- 717337 
3.717420 


13- 717504]. 


J. 717587 


13229579 
3+717753 


3. 717836 
3« 717920 


13. 518003} 


3.718086 
3. 718169 


| 3. 718252 


3. 718335 
3- 718418 
}, 718501 
3. 718584 
3. 738750! 


|3, 718833 


$235 |3.718916 


| 
| 3- 718999 


3- 719082) 


13. 719165 


3. 719248 
3: 729334 
3. 719414 
3. 719497 
3- 719579 
3. 719663 


3- 719745] 


3- 719828 


— 
7h. 


3+ 7199014 
3. 719993 


[ 


þ 


44 Z 


TOY OY OT TIT 


” ——— 


| 


5283 
earls 


$2513 


Logarith. \Num 


3+. 7202.42 


| 3+ 920324 


3. 720407 
3. 720499 
3732377 
3, 720655 
3. 720738 
3}. 720820 
3- 720993 


ITA 


Ze 720985 [5295 


3.731068 
3- 721150 


| 3. 721233 | 


2. 721315 
2.721398 
3. 721480 
Ze 721563 
3. 721645 
3. 721728 
Zo 721810 


3. 721893 
3+ 721975 
3+ 722057 
J, 722140 
J. 722222 
3+ 722304 
Je 722387 | 5 
3.722469 
« F2ELFFI 
3, 7226}3 
Jo 722716 
3. 722798 
3. 722889 
3. 722962 

«723045 


3393 
$394; 
5395" 
5305s, 
5397 
5308; 
5399 
$310. 
$31; 
5312 
$313; 


F317 
F318 


ESIAeD, 


3.723427 
Jo 723209 
3. 7243291 
Jo 723373 


$299[3- 723455 


3+ 723537 
z- 723619 
3J« 743791 
3. 723783 
3.723866 


3. 723945 


| 3.724039 


3+ 734112 
3+ 724193 
3724275 


13+ 724357 


3+ 724432 


5314 
5315 


5316] 3 725585Þ[ 


5319] 
5329 


| 3+ 724521 


3. 724603 
3. 724635 
EL 724767 
| 3+ 724849 
{ 3+ 7249J» 
| Jo. J2FOI2 
3- 725094 
3. 725176 
Ze 725258 
3+ 725339 
3+ 72 5421 
3- 33550; 


3. 725666 
3. 725748 


3.72 ak 


3» 725911 


' 


Logarith, 


3+ 725993 
3. 726074 
3. 726156 
3. 726238 
3+ 726319 
3. 726421 
J. 726482 
3. 726564 
3. 726645 
3. 726727 
3. 726808 
3. 726899 
3+ 726971 
3+ 757053 
$+ 727134 
Jo 727215 
3+ 727297 
Je 727378 
4+ 727459 
3+ 727541 
J. 727612 
3+ 727793 
3. 727755 
3, 727866 
I. $3. 72794] 
3. 728029 
J« 728110 
3+. 728191 
3. 728211 
Jo 72835} 
Jo 728434 
3. 738516 
3. 728597 
J. 728678 


Jo 720759 


O— 


At i w@wQ@ ww A cc Þ # a] 


——— 


*- 
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Num, Logaritn. [Ni 
5336.3, 7288409 
« 728921 
. 72.9002 
729983 
729164 
+ 729245 
« 729326 
"7 


5356 


ſ389 
EE 


Ws 1, us 7 Who: wo: hh 


73.9497 


3. 729438 


3 
3» 


3. 


Js 
3, 
3 
iD 


Zo 


3e 739540 | 
3. 739620 
J. 
A 
3, 
3. 
3+ 731024 
3+ 731105 
Jo 731155 (37 


729650 
729731 
729812 
729893 
3- 729974 


_—— —— 


730055 
730136 
730216 
739297 


7393738 


739459 


7 $0701 
739782 


730863 
730943 


3.731266 
$+731347 
3+ 731427 
3- 731508 
3. 731585 


5391 
5392 
$393 
$394 
$395 
5396 
5397 
5398 


3399 
} 4 20 


$F55 | 3- 729569 24 2- 
A 
3s 


3» 


3401 
5402 
5403 
5494 
3495 


5424 


Num. Logarith 


3.731749 | 


3.732795 


$4733117 


| 3+ 734239 
3 73431911459 
5425 3: 734399 


3. 731669 


3.731830 
3-7 319109] 
3-7 31921 
3» 732071 
Je 73152 
3+ 738232 
3+ 732313 


3732393 | 


3.732474 
$©732554 
3+ 732635 
3-' 732715 


3. 732876 
3+ 732956 
3+ 733036 1 


Jo 733197 


3$« 733277 | 
3« 133357] 
3+ 733438 
3.733518 
3+ 733598 
3+ 733678 
3.733758 
3- 733539 
3+ 733979 
3+ 733999 
$+ 734979 
3+ 734159 


5460 


ogir ther 
— _  - 


35734479 
3..734559 
3- 734639 
$-734719 


bath 3:734799! 


357348791 
$+734959 
3« 735039! 


[3% 7351190 


D 7352297 


3» 735279 
3: 735359 
3.735439 
3. 735519 
3735598 
3. 735678| 
3-735758 
3.735838 
3- 735918 
3+735997 
3. 736077 
3.736157 


13. 936237] 


3. 7.36316| 
3- 736396] 
| 3+.736476 
3+ 736555 
3- 736635 
3- 736715 


$455 | 3+736794 


3. 736874 


3. 730954 
3+ 737933 
B 737143 
3+ 737192 


H 


3 


— 


—— 4 


Num Logarith., 


5439} 


9-13< 737059 
13-737749 


[3+ 738304 


3» 738859 
[3+ 739939 
3+ 739918 


(3- 739476 


3+ 739414 


2. 739899 


$- 73737% 
$«737351] 
J- 737431 
$<7375£9 
$-737590 


Num 


5490 
$437 | 
5498 
5499 


FFOL 
F592 
5503; 


Ts 737826 


5502 


Logaritn. 


3+ 749046 
3, 7 50125 


3. 749204 | 


2. 749283 
3+ 749362 


| 3. 7494 #1 
3-740 520 


3. 749599 


3+ 737907 | 5594 3. 740678 


$470/|3» 737987 | 5595 | 3.749757 | 
$a be aphos|He 740836 
Jo 


3- 738146 
Ze 738225! 


Fo 735384 
3. 738453 
3. 738542 
3. 738622 
3, 738701 
3- 738780 


3. 739997 


3.739255 
3. 739335 


J. 739493 
3+ 739572 
J+ 739681 
3. 739730 


3507 
5599, 
FFIO 
TELL 
F112 
SLE 
$514} 3, 


J5rs 
5516 
5517, 
FFIo 
5519 
FF22 


»£2 
$522 
5523 
5524 
5525 


749925 
3- 749093 
3.741072 
3-741151 
3741230 
3- 741399 


3741388 


41466 
3+ 741545 


[3+ 741624 


J+ 731793 
34 741781 
J. 741869 


$+.741939 


3+ 742017 
3+ 742996 
$+ 742175 
3+ 742253 
3742332 


F526 


F527 
F525 


4 om 
2. 739867 


5529 


5530! 


3. 742410 
3. 742439 
3. 742568 
3}. 742646 


Logurith.y 
3. 74-803 
3. 742882 
3. 742.969 
3. 743239 
J- 743117 
$+ 743196 
' | 3+ 743274 

3+ 743353 
3+ 743431 
240 | 3+ 7435929 
3Z« 743588 
3. 743666 
3« 743744 
3.743823 
3+ 743901 
| 3+ 743979 
5547 3. 744058 
5546| 3,744136 
3249 3+ 744214 
3239p} 50 7447 9 


$551) 3, 744371 
3552 | 3, 744449 
S553 |:3. 744527 
5554| 3. 744695 
5555 | 2. 744634 
5556 | 3+ 744792 
5557 | 3+ 744840 
558 | 3+ 744918 
$559 | 3+ 744996 
$560 | 3+ 745074 
5561 | 3,745152 
F562 | 2. 745231 
$563] 3. 745399 
5564 | 3. 74539 


5565 13. 745465 


| _ 


Jo 742725 


Num | Logarith. |[Num| Logarith, Num, Logarith. 

5566 [3. 745543 | 5691 | 3.748265 | 5636|5; 250970 
02] | [5567 |3. 745621 | 560213. 748343] 5637|3.951048 
69] | [5568 | 3- 745699 | $693 | 3. 748420] 5638]2 2511257 
39] | | 5569 | 3- 745777 | $604 | 3. 748498] 5639] 3. 751202 
17 $5703. 745855 5605 |3. 748575] $640 3. 751279 
96] | | 5571 |3-745933 | $606 | 3.748653] 5$641[3, 951356 
74] | [5572 [3- 746011 | 5607 | 3. 748730] 5642[3. 751433 
53 $573 | 3- 746089| 5608 | 3.748808] 5643 3.751510 
31 0574 | 3-746167 | 56093. 848885] 5644|3. 751589 
2g $575 3« 746244 5610 Zo 748962] 5645 3- 751663 
|} |5576|3-746322| 5611 |3. 749040] 5646|3, 751940 
66) | [5577 {3-756400| $612 [3.749117] 56473, 751817 
44 6578| 3.746475 5613 [3.749195] 5648 3. 751894 
z 3 $579 |3+746556] 5614 |3. 749272] 5649] 3, 751971 
ol 5580 | 3. 746634] 5615 [3.749349] $6501 3,952048 
79 581 [3- 746712] 5616 [3, 749427] 5651|3,752125 
58 5582 | 3- 746789] 5617 |3. 749594] 5652|3, 752202 
z6 $5931 3+7 46867| 5618 |3. 749581] 5653] 3.952279 
14] | | 5584 | 3: 746945 | $6193. 749659] $6541 3.952355 
93] | | 5585 [34747023] $620 [3.749736] 5655 | 3.752432 
71 {556 3.747199] 5621|3. 749813] 5656 3. 752509 
49 $587 | 3. 745178 5622 | 3, 7498995] 5657 3.752586 
27 #588 | 3.747256] 5623 | 3.749988] 5658| 2. 252662 
J) 5539 | 3. 747334] $624 | 3.750045] 5659} 3, 752739 
34 $590 | 3+ 747411] 5625 |3. 750122} $660|2, 152816 
"2 5591 | 3+ 747489] 5626 [3.750199] $661 | 3.252893} 
10 ff [5592 | 3, 747567| 5627 [3.750276] 5662 | 3, 252969 
& 5593 | 3+ 747644] $628 [3.750354] $663 | 3,753046 
z6 5594 | 3+ 847722] 5629 [3.750431] 5664' 3, 953123 
41 15595 | 3: 747809] $630 [3- 750508] 56651 3. 753199 
j2 $590 [3+ 747877] 5631 134750585] $666, 3, 753276 
1 $597 | 3+ 747955] $632 | 3. 750662| 5667'3, 753353 
9 #598 3+ 748032| 5633 [3. 750739] $668) 3, 753429 
7 $599 | 3- 742110] $634 |3, 750816] 5669} 3, 753506 
4 6 $600 | 3. 748188 | 5635 '3. 750893 | 5670) 


H 


+ 


3-753583) 


3.753659 
3. 753736 
3, 753812 
3. 753889 
3.753965 
3« 754042 
3.754118 
3.754195 
3+ 754271 
3. 754348 
3+ 754424 
3+ 7 54501 
3+ 754577 
3.754654 
I. 3+ 754730 


3754806 
3. 754883][5 
3+ 754959 
$+ 755035 
$« 755112 


— yy” —— — 


3.755188 
3.755264 
3.755341 
3+. 755417 
3:755493 
3+ 755570 
3+ 755646 
3+ 755722 
3+755798 
3: 755974 
3« 755951 
J«. 756427 
Ze 756103 
3. 756179 


$737. 
5738 
5739 


| Nam Logarith. 


$706} 


3.756331 


$7073. 756497 


F708} 


3+ 7564684 


5709 |3. 756550 
F7lolz, 756636 


F711 
5712 


5713 


J7191 


5716 
5717 
5718 
5719 


$720 


3.756712 
J. 756788 
3+ 756864 
5714] 3+ 756949 
3.757916 |5750 
3. 757092 


3- 757168 
3757244 
3-757 330 


(3+ 757396 


$721|3+ 757471 


$722 3+ 757547 


F223] 3+759023 


$729;3 
5730! 3. 758154) $765 


£0 + 756255 


5740 


57241 3.757699 
$725! 3- 757775 
$726| 3. 
$727| 3+ 757927 
5728 | [3+ 758003 | 


757851| 5761 


5762 
576; 


3. 758078 | 5764 


$731 | 3. 758239 
$732 |3. 758306 
$733 3+ 758381 
$734! 3« 755457 
$735| 3» 75853: 
$736, 3+ 758509 
3. 758684 
3. 758760 
3- 758836 
Je 759931 


| 


| 5766| 3- 760874 


5767 


5$768| Z« 761025 
| 3, 761100 


5769 
1770 
$771 
$772 
$773 
5774 
#775 


13- 759894 


"Logarith, 


—_ 


3. 768937 
3. 753063 
$+ 7591356 
$e 75914 
3.759299 
3+ 759365 
3-7 59441 
Z- 759516 
$* 759592 
3+ 759667 
3. 75974} 
3. 759818 


3+ 759969 
3+ 760045 


J. 3. 760120 
3. 760196 
3. 760277 
3+ 769341 
3. 760422 


—__— .— 


3- 760497 
3.760573 
3. 760648 


3+ 261552 


3+,760724| 
3- 760799 


3+ 760950 


3+ 761175 
3. 7612 Fl 
3. 761326 
34701401 
3+ 761456 


* Ar \ A. . Jt. A. A. _ ——_— - - 


A Q -aA OO <-> qo a Yo oe ow 


| 
6 
Y 
b 


, 


5770 | 3. 75162 7 | $81 


$777 
$775 
5779 
$780 


FLALY 

5782 | 
#733 
5734 
$7313 
| $700 
$737 
| $788 
5709 
| $790 
| $791 
$79% 
#793 
#794 
$795 
$795 
$797 
[£798 
| $799 
| 5850 


(Bon 
5802 
5803 
F854 
5805 
5806 
5307 
5808 
5899 


Res 


[3. 761992} 
[3- 761776 
EL 751852 
3. 761927 
"r 762093 
[3 762 078 
[3 762153 
3. 761228 

702301 


8. 761453 
3. 762528 
3, 7526093 
2, 762678 
3.762783 
2, 762828 
3. 762953 
3. 762978 
3+ 763053 
3, 763128 
3. 763203 
3. 763278 
3+ 763353 


3. 763502 
3. 763577 
3, 763652 
Je 763727 


— — 


3. 763951 
+ 764026 
[f 764101 
764176 


| 


3-763428 | 


3. 763802 | 
3+. 7603877 


' 5812 
$813 
F314 
5815 
5816 
fS17 
F318 
5319 
5820 
F821 
F822 
F823 
5324 
5325 
$d26 
($827 
C828 
5829 
$830 
5831 
$735 
5333 
5834 
5335 


5844 


6 | 5845” 


3 | 3- 766635 


Nom Logarich. [Nom Num Log: ith; | Num 
3.4547 50) 5840 
3 764325 | $347 
3 754 (02 | 5348 
3.754475; 5342 
3. 794549} $859 
Zo 764624 $351 


3. 764639 
3- 764773 
3. 764848 
3. 764929 
3. 754997 
3. 765072 
3.765146 | 
3, 765221 

3. 795295 | 


F352 


5857 
F858 
$859 
5860 


3-765350 
3+ 765445 
3.765519 
3-765594 
3. - 765668 


3. 765743 


| 5866 


3. ad 
3. 765892 ? 
3. 765966 | 
J. ZI boar 


Z + 766115| 
3- 766189] 
3 166264 | 
3- 766338 
Z. 2664121 


3+ 766487 | 
3, 766561 | 


3}. 765710 
3.766704 


5379 
(880 


$861 
(862 
5863 
($864: 
F865 


5867 
F868 
5869 


5870 


5871 
F872 
5373 
5874 
5875 
5876 


$377 
5858| 


Logarith. 
3. 765843 
2968503 
3. 767007 
3.765081 
3» 767155 
3- 767230 
3767304 
3. 767378 
3. 767452 
3+ 757526 
J- 767601 
3. 797675 
3. 767749 
3. 767823 
3- 767897 
3« 767971 
3+ 768045 
3. 768119 
"- 768194 
3 768268] 


2. 759081 
HT 
3. 709229 
3. 769307 
3+ 79937 3 


— C—_—_ 


Num 


Lane nf 


$881 
5832 
5383 
5884 
5885 
5886 
5387 
5888 
5889 
5890 
5891 
5392 
5393 
$594 
5895 
5696 
5897 
5398 
5899 
$905 
F9YOI 
$9922 
5903 
5904 
F905 


5906 
5907 
| 5908 
| 5999 

F9ro 


(Logarith. | 
3. 769451 
3. 769525 
3. 769598 
3. 769672 
3+ 769746 
Jo 7. 769820 
3. 769894 | 
3. 769967 
3. 770041 


3. 770115 


3. 779189 
3. 770262 
3.779330 
3. 779410 
3- 770483 
3+779557 
3- 779631 
3+ 779724 
3+ 770778 
3+ 770652 
3. 779925 
3+ 779999 
3+ 771542 
3.771176 
3.771219 
3.771293 
3+ 772467 
3. 771449 
$+771514 
Zo 771587 


5911 2. 771661 


F9I 
$91 


3+ 771734 
3. 771807 


5914 | 3. 771880 
91513, 771954 


Num , 


> — 


$916 
5917 
F918 
$919 
5920 
, 59z1 
FYZZ 
F923 
$924 
$925 
5926 
5927 
$928 
$929 
$932 


593k 
$93% 
$933 
$934 
5935 


5936 
$937 
5938 
$939 
$949 


5341 
5942 
5243 
5944 
5345 
5946 
5947 
5948 
5949 


$952 


Logarith\, 1 


_—_— OS — 


J. 772025 
3. 772101 
$+ 772175 
3. 772248 
Jo 772351 
3+ 772395 
J- 77 2468 
3+ 772541 
J- 772615 
3. 772538 


3..772834 


J. 772908 


3+772951, 
3- 773954 


3.773127 
3+ 773201 
3+ 773274 
$+ 773347 
3+ 773429 
$+773493 
3+ 773567 


3+ 773649 


3+773713 
J-773786 
3+ 3-773859, 
3-773932 
3+ 774095 
3. 774078 
3+ 774151 
$. 774274 
3+ 774297 
Je 774371] 
3. 774444 


Num 


F951 
53952 
$953 
3954 
$955 


5956 
$957 
$958 
$959 
5969 


F961 
5962 
5963 
59654 
$955 


5966 
5967 
5968 
5969 
5970 
$971 
5973 
$973 
5974 


$9751 3 


5976 
$977 
5978 


$979}3 


5980 
5981 
5982 

$983 


l; 


| Logarith, 


 — —_—_ O_o A EE, 


3. 774559 
3. 77 4662 
34774735, 
J. 774508 
3. 774581 
3+ 774954 
3+ 775027 
3+ 775100} 
3+ 775173 
3+ 775246] 
3.775329 
3+ 79 5393 
3. 775404 
3. 775537 
Z- 775610 


J- 775683 
3+ 775756 
Zo 775828 
3+. 7759091 
3+ 773974 
3. 776247 | 
2. 796119 | 
3. 776192 | 
3- 776265 | 

3:.770237 | 


3+ 776410 | 
$+ 770493 | 


| 


3% 776551 


«776928 | 


3. 776701 | 
3. 776673 | 


3. 776846, 


3. «776919 | 
5984 | 3. 776992 


$+ 774517 


985! 3.777064 


1 


. 


a _ 0 — _— 


{ Logarith, 


3+ 777789 


3. 778946 


3- 777130 
3+ 777299 
J. 777281 
3+777354 


3+ 777426 |\ 


3+ 777469 
3+ 777571 
3. 777644 
3.777716 


3. 777861 
3+ 777934 
3. 778006 
3. 778078 
2000 [3. 778151 


SOOT | 3+ 778223 
3. 773296 
3. 778368 
3+ 778440 
3+ 774413 


$* 77 9019 
of 3+ 779991 
3« 779163 
3- 799235 


«779307 
« 779380 


Num 


6024 


6022 
6923 
6024 
6025 


6926 
6027 
6028 
6029 
6030 
6031 
6032 
6033 
6034 
6235 
6036 
6237 
6038 
6039]3 
6040 
6041 
6042 
6043 
6044 
6045 
6046 
6047 
6048 
6049 
6050 
6051 
6052 


«779574 


3 
3 
3+ 77945? 
3 
3. 779596| 


6053 
6054 
6055 


Logarith. 
3. 779668 
3. 779749 
3, 779812 
3- 7798385 
3+ 779957 
J. 7809229 
J. 780101 
3. 780173 
3. 730245 
3. 780317 


3: 780389 


3. 780461 


Z- 780533] 


3, 730605 


3. 78057716 


3. 750749 
3. 730921 
4. 780893 

« 780965 


3. 781036 OO 


3. 781108 
3. 781x50 
3. 731252 
3. 781324 
3.781396 
3. 731468 
3- 781549 
3. 781611 
Z- 781683 
3751755 
3. 781827 
3. 781898 


3. 781970 | 


3. 782042 


6089 | 


Logarith, 


3+ 783269] 
3+ 783331 
3- 783403| 
3+ 733474 
3.783546} 


5. 784189 
3+ 784260 
3.784331 
3- 7384493 
| 3+ 7344574 
3.784546 


3. 782114) 6090] 3. 784017 


| 


Logarith | 


3.784658 
3+ 734759 
3. 794531 
3. 784902 
3. 784973 
3- 785045 
Z-785116 
3- 765187 
Je 785258 
3.785329 


Num Logarith. [Num Log ir" th, 
36) 3. 787177 15164 


6136 
6:27 
6128 
cap] 
6130 


6121 
5132 
6133 


6134 
6135 


[3+ 786138 


3- 785401 [6136 
3. 78547219137 
3. 7855435138 
3. 785614|6139 
Z- 765685 | 6140| 
» 3-785756 [6141 
3. 785827{6142 
Zo 785898 [6143 
3. 735970 [6144 
3.7 786043 6145) 
J. «786112! 6146 
3. 7861836147 
3. 786254|6148 
3-786325[6149 
3- 786396|[6150 
3. 3. 786467 G151 
6152 
6is3 
6144 
6155 


3. 7866Q9 
2. 786680 
3+ 786751 


6156 
6157 


3.786822 


3+ 796893 

3. 736964 [6158 
3. 787035| 6159 
E, 787106 6160 


3. 787247 |6162 
$o 737315, 6163 
Jo 787339 61 1 64 
Zo: 787469 | 0165 
3. 3.737531 6166 
3. 787602 | 616; 
3.737673 6168 
3 767743 | 6163 
3. 737814 6175 
3.787885 | 
3- 787956} 
3. 738026 
3. 788097 
3 3 788168 
z- 788239 
3- 788309 
3. 788380 
3. 788451 


6171 
6172 
6173 
6174 
6175 
6176 
6177 
6178 
6179 


6180 
6181! 


3.788521 
3- 738594 
2. 788663 
3+ 782733 
3. 788804 
3. 788375 
3+ 788 345 
2. 7899016 
3. 739086 
3+ 799157 
3- 799228 
3. 783298 
3. 739369 
3. 789439 


61384 
5135 


6186 
6187, 
6188! 
6189 
6190 
6191! 
6192 


3 78965 | 
3. 789721 


3+ 729791 
3.73986: 
$+ j- 739933 | 


3. ;. 790003 | 
3. 790073 


3+ 799144 


$+ 750215 | 
3. 790255 
3. 799355| 
3. 79942 5| 


3+ 799496 
3. 799566 


3+ 799637 


3+ 790707 
3+ 790777 
3+ 790847 
3+ 790916 
3+ 780938 


3. 791058] 
6182|3, 791129 


6183|3, 79119) 


3. 791209 
£ 791339 

3+ 791499 
3. 792 450 
3+ 791550 
Z- 791569 


£, 791690|, 


I 791760 
3. 791890 


$193| 3. 791911 


3 Ha bee 3.791971 


3. 789580 


2195 13+ 792041 | 


' GOL 


Nun! 
6199|3 
6197 | 
6198 


6199 
62009 


56202 
6203 


6204 
6:05 
6299 
6207 
6208 
6299 
6210 


6211 
6212 
6213 
6214 
6215, 
6210 
6217 
6218 
6219| » 
6220 
6221 
6222 
6223 
622 
6225 
6220 
6227 


6228 


6229] 


6239 


| Logirith, 


7 JZLLL 
2, 792181 


[3+ 792251 


Jo 792321 
3- 792391 
3+ 792464 
3. 792531 
J. 7926231 
3. 792671, 
3+ 792741 
3. 792011, 
3. 792831} 
3- 792951 
J. 793021T* 
3+ 793991 


$+79310c, 


Num 


) 


3 
6236 
6237 
6238; 
6239: 
6249 
6:4. | 
6242 
0243 


| LOgaritn, 


794336 
| 3+ 794330 


| 3+ 

' 3+ 794597 
{3+ 

(3+ 7 


3.794975 15 


3+ 795045 
3+ 79Fi15 
Ze 795 184 


$ + 795254 
$+ 795323 
3+ 795393 


6244 | 3.795492 


0245 
6249 


3+ 79532 
3. 795624 


3- 793231 | 6247 3.795671 
3- 793301 |6245| 3. 795741 


3o 793371, 
3-7 93441, 


624) 
6259 


$+ 793910 
3. 595380 


Zo 793511 6254 ode 7)5)49 
6252) 3, «799019 


3. 793580; 
3. 793650 | 


6253} 


| 3. 796038 


3. 793729, 6254} | 3. 796T57 


793799: 
O — ol 
3. 793939 
3* 723999. 


6255] 
6256 


(6257 


6258 


J- 796:27 | 
| 3+ 7952.96 36 | 
[3+ 795356 
3.795453 


3+ 794269 6:58| 3.796505 
3+ 794133 6169" 3, 795574 


J. 79420) 62611 3, 


796643 


3. 794278 |62 62/3, 796713 
3+794343 |6263 | 3. 796782 
3. 794418 [5254 3. 795850 


3. 794433 | 


6265] ; 


3+ 7.2992 1 


6295 
6296 


|: 


6267 
6298 


6299 | 3, 799371 


| 3+ 797267 


0 | 3.797959 


3. 796990 
3. 797959 
3. 757129 
3. 797198 


3-797530 


3+ 797495 | 
| 3+ 797475 


3$* 797544 
3- 797613 
3. 797682 
3+ 797752 
3. 797821 
3. 797890 


3. 798028 
3. 798097 
3. 7981657 
3. 798236 
3- 798305 
3. 798374 
3» 7938443 
Jo. 798512 
3. 798581 


3. 798650| 


3. 790719] 


3.,798738 
J. 7938857 


3+ | 3- 798926 


| 3» 7938995 
| 3. 709064 
3+ 799133 
3. 799%02 


<—— 


_—_ 


6300 | 3, 799349 


6328 
6329! 
(6320 
[6331 | 
C332 | 
[5333 


les 


6325 


= age cnnth 


3. 799499 


3. 799478 |6 
3. 799547 [6 


632 27) 


3.799616 |6 
3: 79968 5 |53 


3+ 799754 
3. 799922 
3+ 799991 
3+ 79996) 
| 3- 809029 

}, 809096 
3, 800167 
3, 800235 
3. 8093094 
zo 820373 


3. 800442 


}. 800579 
3. 800548 


Fu 
3. 800991 
3. 801060 


3. 801129 
"O 801147 
{ 3+ 801266 
{3. 801335 
[3- 601403 


{3 $01472 
7. 8515409 
3» 801609 
3+ _— 
2, 801746* 


— — —— — ——— 


3.8090510]*< 


5336 


6266 } 


03 364] 
6365 |3, 80? 3798 


Num  Logaritn. 


3, . 8or815 
2. 801883 
3}. 8601552 
3. 802920 
3. $92089 


J. 3. 802157 
}. 802226 
3}. 802294 
2, 802363 
3. 802420 
3, 802590 
2. 802568 
7, 802636 
>, 802705 
3. 802773 


J, 802842 
2. 802910 
3. 802978 


3. 803047 [|{ 


3. 85312 
3. $03183 
3, 803252 
3. 803329 
3, 803328 
3. 893458 


3. 3 $5352.05 5 


3. 803592 
4 8253661 


3. 803730 


2 . 8038066 


63673, 803934} 


6? 368; 2, 854073 


6369 3» 804971 | 
6370 3+ £04139 | 


6403 | 


6494/3 


| — — 


3}. 894207 


3. 824343 
3, 804412 
2, 804480 


3-824 548 
2, 804616 
3. 804684 
| 3- 804752 
2, 804620 


3. 804956 
7, 805024 
3. 005092 


Logar'th.| 


3. 804275] 


2. 804888 


2. 805150 


. 206044 
. 80H112 
. 8061809 


» 806249 


806383. 
, BoS.451 


3 + 


| 


' 
' 


.$9631t5| 


| 


6405 | £ Bob519) 


| 


"1 


6438 
6439 


6440 


Lugariin. 
3. "$06586 
2, 806654 
3, 806722 
3, 806790 
3. 806858 


3. 806993 


3.807535 
3. $03602 
3. 807670 
3. 807737 
3, 807805 


0425 3+ 897873 


3. 807940 
3. $08008 


3. 808616 
3}. 803683 


J 808751 
4 808318 


6442 
6443 
6444 


3. 807061 | 
3. 807129 


6470 | 


Nun) Logarith. 
644: | 


6445 
7: 806925 | 


3. 308953 
3. 809020 
3. 809088 
3. 809155 
3. 899222 
3. 809290 
3. 8093 57 
3. 809425 
3. 809492 
3- 809559 


1 3. $09y027 


3. 809694 
3. 809761 
J. 809829 
3. 809896 
3. 809963 
3. 819030 
3. 810098 
3. 810165 
3. $10332 
3. 810299 
3. 810376 
3. 810434 
3, 8619521 
3. $10568 


3. $10904 


grr—_ — ———— — 


6am |3. 810971 
6472 | 
6 

473 | 3. 811105 
[6474 3}. $11172 
2, 808885 6475]3. 8112391£ 


3. $11038 


\Cogarith. | 


3- 811306 
3-811373 
3. $11440 
3}. 811508 
3-$11575 
3. ;- 811642 
3. 8611709 
3. 811776 
3}. 811843 
2. 811910 


3. 812646 


3. 812712 
I. 81 27979 
3- 812846 
3. 812913 
3.812389 
3. 813047 
3. 813113 
2. 813180 
3. $13247 
3.813314, 
3- 813380 
3-$13447 


3.813514 
IRECILCAY 


(0515 


4 


651. 
6512 
6513 
6514 


ttt. 


3oD13714 
4@ 164 0x 


þ- 224297 


3. 314330 


3. 814447 
3. 814514 


*. 3.814580} 


3- 814647 | 
3. 814713} 


3, 814780 


| 3. 814846 


3. 814313 
3, 814379 


J., 815046} 


3, 815112 
3. $15179 
3- $15245 
Zo 3.815312 
Ze 815378 


43-$15444 
3, vIF5IL1 
poo Ba S577 6575 |3. 8 


'. $15644 
>, 815710 
3, 015776 
3, 315843 


ſl}, 815909 [4 


Num Logarith. k. Tum 
|3. $1 3647 


| 


65406 
0547 
16548 
3» 813847 (0549 
3. j- 81391416 9550 
3. 813981 | [9554 
3. 814047 | 0552 
|3. 814114 |6553 
3. $14181 {0554 
[5 
3.914314] 


3- 815970 


2, 816175 
3+ 816241 


Z. 816307 | 
3- 8163383} 
Js $:6440| 
Jo 816506; 
[3s 816572 |; 


3. 816638 
>, 816795 
3+ 616771 
3. 816837 
3. 816903 | 


3Z >. 816970 


| 3» 817198 
Tt | 3. 817162 
5 


3, 817399 
3e 817367 
3+ 817433 
| 3» 817499 
3.817565 


6574 Me 


6570 
5577. "O 
6578 | 3, 818093 
6579 | 3. 818159 


6580 | 3, 8132.25 | 


4 $17036| 


z- 817234] 


Logarith. {Num}; 


6581 


3. $16042 | 6582 
3. 816108 | 55832 $1842; 


6584 
6585 
6580 
' 6587 
6488 
6589 
6590; 
6591 
6592 
6593 
{6594 
6595 
| 6596 
6597]3 
6598 
6599 
6600 


— OO — — u 


6615 


i . 82 
3. 820332 
3}, 820398 
[ 6614 —_ 
|3- $20529 


Logarith 
; 818291, 
}. 318357 


3. 818489 
Zo S18555 
3. 818621 

3, 818687 
3. 818753 
3. 818819 
3, 318885 
3, 818951 
3, 819087 
3, 819083 
3}, 819148 


3. 819214 | 


J. 2. 819280 

« $19346 
>. 819412 
3. 819478 


3.819543 


2. 8196099 
3+ 819675 
3, 819741 


13. 819805 


Zo 819972 
"Pp 3. 819938 
2, 8200924 
3. 820170 


[3. 820126 


3-8 320291 
0267 


820464 


4 


ol a A Al 6. a. ic. cn umm ror 


” 0 


"= we Wy wry 
DN 
GW 
ww 
oo 


-f 


FAQ .+ CS 1 N04] = nA 0 = _ Yywy YT 


Logarith. 
3. 820595 
3, 820661 
3. $20726 
3. $29793 
3 820858 
3+ 820923 
3. 820939 


3. 821120 


3- 821579 
3. 821644 


3. 821710 


3.821775 
3. 821840 


Jo | $21906 


46 Jo $22560 


[3+ $2262 5 
3, 822691 


6649| | 3- 822756 
6650! | Jo $22821 


3- 831054} 


6685 


* Togarith: | 
2. 822836 | 6686 
3. 822952 
3, 823017 
3. 823082 
3. 823148 


3. $3321 


3. $37278 
3- 623343 
| 3- 823409 


3- 823474 


3. 823669 
3» 823735 


] 3. 823800 


3. 823365 
3. $23930 


3. $24060 
3. 824125 


Z. . $24190 
3, 824256 


3. 824386 
3- 824451 
2; 824516 


3. 824646 
3}, 824711 
3. 824779 


?. $24841 | 
3. 824906 | 


3. 824971, 
E $2 5036 


3. 825101 


3. 823539 | 61 
2. $23604 


3. 823995 


3. 82432116 


$. 824561 | 


[rain 


| 6706 . 


AR 
672017 


| 


| 3. $27110f\ 


Num | Logarith: 

| 3o -$25100. 
3. 825231 
3. 825296 
2, $25301l 
2, $25426 


3. $25491 


3- 825555 
3. 825620 


3. $25685 


—_— 


WS 
69 ©O 
{Þ » 
Qo 
oo © 
2 + 
+ .O0 


we 
co 
» 
QA 
wA 
Wo 
ww 


3. $26981. 
5.827046 


3- 827175, 
3. 827240 
h 827304 
39% 


L 


-—- 
Ab 


13. 827821 


; Zo. 828015 


[3- $25303 


Cogariehs7 
3. 827433 


3. 827498] 6 


Jo $27 508 
3% .$27692 


3.827756 


3. 827950 


3. 828079 
3. 828144 
}, 828208 
3. 828273 


3. 8283379]5 
3. 828402 
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3. 828724 
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3. 329689 
3.829753 
3, 829818 
3, 829882 
3- 829946 
3. 830010 
3- 830075 
3. 830139 
3. 830203 
3. 830267 


Zo 839333 
3. 830396 
3. 830460 
3. 830524 
3. 830583 


3. 830652 


| 3- $30716 


3. 830781 
3. 830845 


3. 830973 


3.831101 
3. 831165 
3. 831229 


3. 831293 


3. 831421 
3.831485 
Js. 3831549 
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3, $31577 
3. 831741 
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6805 
6806 
6807 
6808 
6809 
5810 
6811 
6812 
6813 
6814 
6815 
6816 
6817 
6818 
6819 
6820 
6821 
6822 
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3. 831805 | 6824 
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3. 833210 
3- 833274 
3.833335 
3. 833402 
3- $33465 
3- 333529 
3. $33593 
3. 833657 
3. 832739 


3. 8337844 


3. 833848 
3. 833911 
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6827 | 


3- 834166 
3.834229 
3. 834293 


3+ 834357 
6830} 


$534320 
3+ 334404 


6838] 


| 3.V3 4865 


3. $34929 


13. 3.4992 


3.835056 


(3:835119 


J.835183 


[3+ 3$35245 


7.835310 


3-835373]68 
[3+ 835436 


3. 835500 
3.835563 
3, 835527 


3. B3 5690 


3. 835754 
3. 835317 


13, 835889 


3. 835944 
3. $30097 
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3- 837967 
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6894 3, 838471 
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3: $30459 

3: $36514 


13. 836640 
713+ 836767 


13- 836893 | 
| 3. 836957 


[3837273 
13+ $37335 
3. 837399 


#3 837651 
2.17. 837714] 

3837777 
| 3-$37849 


| 3.838156 


3+ Bz6577 
3+ 336703 


3. 836830 


3. 337019 
3. 837083 
3.837146 
3+ 837209 


3. 837462 
3. 637525 
3. 837588 


'3. 8379c3 


3. 838030 
$3. 8338093 


3. $33219 
3, 8382.82 
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6933 
6934 
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6937 
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6943 
6944 
6945 


6946 
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6952 
6953 
6954 
6955 
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6957 
6958 
6959 
6960 
6961 
6962 
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6942 | 


6948 
6949 


6951 | 
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3. 841109 
3. 841171 
3. 841234 
3, 841296 
3- $41359 
3» 841422 
3. 841484 
3. 841547 
3. 841609 
Z. 842673 


3- 841734 
3- 841797 
3. 841859 
3, 841922 
3, 841984 
3}. 842.047 
3. 842109 
3. 842172 
3. $42234 
2. $42297 
3. 842359 
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3. $42484 
3. $42546 
3+ 842509 
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6967 
6968 
6969 


6970 
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6972 
6973 
6974 
6975 
6976 
6977 
6978 
6979 
6980 
6981 
6982 
6983 
6984| 
6985 


3. 842983 
3. 843045 
3. 843108 
3. 843170 
3. $43232 
3. 843295 
3+ 843357 
3. 843419 


3.843481 


3-$43544 
3+. 843606 
3. 843668 
3+ 843731 
3+ 843793 
3- 843855 
3. 843917 
}. 843979 
3. 844042 
3. 844104 
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3. 842858 | 6999 


6965 13:842921 1 7000 


Zo 3. 844228 
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3. 844849 
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7026 
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3. 848189 
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3. 843250 


3- 848373 
3. 848435 


3. 848558 
3. 848620 
3. 848631 
3. 848747 
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3. 848927 


3. 848989 
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3. 850094 
3. 850155 
3. 850217 
3. 850278 
3- 850339 
3» 850401 
3. 850462 
3. 850523 
3. 850585 
3- 850646 
3.850707 
3. 850768 
3. 850830 
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3. 850952 
3. 851013 
3+ 751074 
3. 851136 
3. 851197 
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3. $4930) 


3. $49419 


7105 


3. 851319 
3. 851381 
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3. 852358 
3. 852419 
3. 852480 
3: 852541 
3. 852603 
3. 852662 
3. 852723 
3, 852784 
3. $52845 
3, 852906 
3. 852967 
3. 853028 


3. 853039 


3- 853150 
3. 853211 
3. 853272 
3. 853333 


3. 853304 
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3. 853576 
3. 853637 
3. 853698 
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17175 
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3+ B54245 
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3- 854913 
3. $5497.3 
3.355034 
3« 855094 
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3. 855337 
3+ 855398 
3.855458 
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3. 855649 
3-$55790 
3. 855761 
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7231 
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4242 
7243 
72:44 


| 
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-M 858296! 
3. 858356 
3. 858416 
3» 858477 
3. 858537 
Z. B56597 
3. 858657 
3. 858717 

3. 853777 
3. 
2. 852898 
3. 858958 
3s 859018 
3. 859078 
Ze 859138 
3. 859198 
Jo B5gzs5s 
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3. 35937 
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3.859498 
3. 859558 
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7247 
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7249 
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7254 
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7257 
7258 
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7260 
7261 
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7269 
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7474 
7275 
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3. 865098 
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3, 860298 
3. 860338 
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7283 
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3- 860397 
3. 860457 
3. 860517 
3. 860637 
3. 860697 
3» 860757 
3s 860817 
3, 860876 
3+ 860936 
3+ 3- $60996 
[3+ 861056 
3. 861116 
3. 861175 
3, 861235 
3. 861295 
3. 861355 
3. 861414 
3. 851474 
3. 861534 
3: 861594 
3, 861653 
3. 861713 
3, 871773 
3.861833 
2. 861892] 7 
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7294 
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7390 
7301 
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7309 
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2. 862012 


7284] 
J« 862429 


J Kt 2, 


3. 862250 


3. 862310 
3. $62369 


3+ 862489 
3. 862548 
3. 862608 
3. 862667 


32. 8629587 
3, 862846 
3, 862906 


2, $63025 
3- 863084 
3. 863144 
z- 863203 
3- 863263 
3+ 863322 


3. $63362|73 
3+ 863441 
3. 863501 
3. 863560 
2. 3.853620 


3}. 863798 
3. 863858 
Jo 903: 863917] 7345 


3. 864036 
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3 |3- 864095 
3. 862071 | 7314 
2, $62131|7315{2. $64214 


3. 864155 
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3. 864866 


3, $62965 7 


3- 863679 7 


3. 865459! 


3. $65991 
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3. $64451 
3. 864511 
3. 864570 
3. 864629 
3. 864649 
3. 964738 


3, $64926 


3+ 854935 
3. $65044 
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3, 865222 


3: 865281 | 


3, 865400; 


3, 865518 
3. 865696 
3. 865755 
Js 865814 
3. 865873 
3. 865932 
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3. $66228 


3. 865104| 
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3. 866464 
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3. 866582 


3. 866641 
3. 866790 
3» 666759 
3. 866818 
3+ 8668-76 
3- 866936 
3-$66995 
3. 867054 
3. $67111 
3+ $67172 
3. 3- 867231 
*O $67290 
3. 867349 
3. 867498 


70|3- 67767 


3. 868359 
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7337 
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7339 
7399 
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7392 
7393 
7394 
7395 
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7397 
7398 
7399 
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7403 

7494 
7405 
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7407 
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7410 
7411 
7413 
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7414 
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3, 868525 
3. 868585, 
3. $6864 

3- 858703 
3. 868762 
3. $68820 
3» 868879 
3. 868938 
3. 868996 [7431 
3. 869955 
3. 869114 


3. 869173 


3. 869231 


3: $69299 


3. 869349 
3. 869497 
3- 869469 
3.869525 


3. 869642 
3. 869701 
3.869759 
3, 869818 
3. 869876] 7446 
$3. 869935] 
3 869994 


3. 870052 7449 
j. 870241) 7450 
3. 820169, 7451 
3. $70428|7452 
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7426 
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7443 
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7447 
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3. 872331 


3. $70 462 | 
3. 870520 
3. 870579 
3. 870638 
3. 870696 | 
3- 870754 
3. 87081; 
3. 870871 

3 . 879930 
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3. 871514 
3- 871572 
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3. 871748 
3. $71806 
J. 871864 


3. 871923 
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3. 872039 
2, 872098) 
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7458 
7459 
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7451 
7462 
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7464 
7465 
7466 
7467 


7468|2.8 


7469 


7470 


7471 


17472 


7473 
1474 
7475 


7476 


7477 |3. 


7478 
7479 
7480 
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7483 
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7485 
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3. 874539 
3. 874597 
3. 874655 
3. 874713 
3. $74771 
3-$74339 
3, 874887 
3. 874945 
3. 875003 
3, $75061 
J}. 875119 
3- 875177 
Z- 875234 
3- 875292 
3-875350 
3. 875408 


3- 875582 


3- 875697 
3+ 8675755 
3» 875813 
3. 875871 
3: 375929 


z- 875456 
3+375524|7 
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[3- 879726 
13- 87973; 
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. 878570 
3. 878536 
3. 878694 
3, 878751 


$05 3. 878808 


3. 878866 
3. 878923 


! 3. 878981 


3. 879038 
3. 879995 


3.873153 
3. 879268 


3. 879325 
3. 879392 


| 3. 879440 


3. 879497 


3- 879554 
3-879611 


3. 879841 
3. 879898 


os 


3. 879210 | 


3:.579955 


17593 | 
7594 | 3+» 880479 


>, 880012 
3. 880070 
2. 880127 
3. 880184 
}, 880241 


| 3, 880299 


3, 880356 


3, $80413 


759513: 880527 


3.889870 
3. 830927 
3. 880985 


13. $81042 
3+ 881099 
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3, 881156 


2, 881213 
2. 881270 


3. 881327 


3. 881441 
3. 8381498 
3» 881555 


13. 881612 


3. 881669 
7. 884726 
3. 881784 
3. $81841 


13. 881898 


3. 8381955 
?. 882012 
3. 882068 
3, 882125 
3}, 832283 
2, 882239 


2613. 882095 


3. 882353 


| 


3- 881384] 


3. 882410 | 7663 
7629] 3, 882467 | 7664 
7630|3, 882524 | 95665 


, 3. 883093 


4513-83377 


| 3- 833661 


3. 882752 
3. 882809 
3+ 862865 
3+ 882922 
3. 882979 
3. 883036 


3- 883155 
3. 883207 
3- 883263 
3-883320 


3-883434 
3- 883491 
3- 883547 
3. 883604 


3. 883718 
3.883775 
3. 883831 
3, 883888 
3: 383945 
3, 884001 
2. 884058 
3, 884115 
3. 884172 
3}. 834228 
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3. 884568 
3. 384625 
3. 884682 
3. 884735 
3: 584795 
3. 884852 
2}. 884908 
3. 834965 
3. 885021 
3.8850 $8 5078 


3.885135 
3, 885191 
3.885248 
3. 885304 
4. 885361 
3- 885417 
3- 885474 
3- 885530 
3. 885587 
3.835647 


3. 885700 


3. 885756 
3. 885813 
Z- 785869 
3. 885926 
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J, . 886829 
3. 886885 
3. 886941 
3. 886998 
3. 885050 


3. 887110] 7746 


3. 887167 
Jo 887223 
3.887279 
3: 387335 
3» 887392 
3. $87448 
3-887504 
3. 887561 
3+ 887617 
3. 887673 
3. 887729 
3. 887786 
3. 387842 


3. 88:898|7 


3, 3.487954 
7. 888010 


KL $88067 


3. 88812; 


(3, DSL LA 


7764 


7766 


7767 
7768 


7769 


0017770, 


5 8903266 
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3. 890476 


3. 890532 
3. 890588 


3. 8906 A 
3. 890709 


3.890756 
3. 890812 
3, 89092 3 
3. 890979 
3. 891035 
3» 891091 
3. 891147 
3. 891202 
3. 891258 


1 Logarith. ; 


3.891314 


3- 891370 
3. 891425 
3. 891481 


3, 891 537 


3. 891593 
3. 891648 


13. 391704 


3, 891760 
3. 891816 
3. 891871 
3. 891927 
3. £91983 
3. 892038 
3+ 892094 
Zo 892159 
3. 892205 
3. 892261 
3- 892317 


3. 892428 
J. 892484 
3. 892539 
Ze 892595 
2, 892651 
3. $92706 
}, 892762 
3. $92817 


3. 892873 


3. 892929 
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5 |'3. 892984 


3. 893040 


d | 3. 893095 


3, 893151 
3. 893206 
3- 893262 
3. 893317 
3- 893373 
3- 893428 


7225 | 3+ 893484 


7833 


3. 893539 
3+ 893595 
3. 893650 
3» 893706 
Þ 3: 893761 
3. 893817 
3- 893872 
2. 893928 


1834 | 3« 993983 
7335 | 3+ 394930 


7336 


| 


7837 
7838 
73839 


3. 894094 
3. 894149 
3. $94205 
3. 894260 


| 


3- 894371 
3e 894426; 
3. 894482 
3. 894537 
3: 894593 
3+ 994648 
3. 894703 
3- 894759 
3. 894814 
3. 894869 
3. 894925 
3. $94982 
3. 895035 
3. 895090 
3. 895146 
3. 895201 
3. 895256 
3. 895312 
3. 895367 
3. 895422 
3. 895477 
3. 895533 
3, 895 588 
3. 895643 


[3.895698 


7866|3. 895753 


7867 | 


7869 
7870 
787 1 
7872 
7873 
787413 


3. 895809 
3. 395864 
3. 855919 
3. 895974 
3, 896024 
3, $96085 
3. $96140 

. 896195 


3. 892372 


784913 894316 


7875 


3, $962 50} 


'um jLogarith-1 ” 


— 


= 


3. 896360, 
?. 896416, 


3. 896581 
3.896636 


| 3. 896691 


3. 896746 


3. 896850 


3, 896911 
3. 896966 
3. 899022 
3- 897077 
3- 8971332 
3. 897187 | 


3897297 
3- 897352 
3. 897407 
3. 897462 , 
3. 897517 
Je 897572 


3. 897737 
3» 897792 
3+ 897846, 
3- 897901 


3. 898011 
3. 898066 


3. 896801 


1\ Logarith. {Ni Num, 
3. 896305| 7 


7911 


7912 


7913 


3. 896471 | 7914 
3. $96526, 7915 


7916 
7917 
7918 
7919 
7920 
7921 
72922 
7923 
7924 


17925 


7926 
7927 


3» 897242" 7928 


7929 
7930 
793) 
7932 
7933 
7934 


7 (7935 


7936 
7937 


'7938 


7939 
7.949 


"oO 897956 |7941 
(7942 
| 7943 
3. 898121 [7944 
3. 898176 7945 


3. 898889 


3. 899327 


3, 6898231 
3. 898286 
3. 898341 
3. 898396 
3, 898450 
3-898 505 
3. 898 569 
3. 898615 
3. 898670 
3- 898725 
3: 898780 
3. 898834 


3. 898944 
3. 898999 


3« 899382 
3» 899437 
3. 899492 
3. 899546 
3. 899602 
3. 899656 
3, 899711 
3. 899765 
3. 399810 


3. 899895 
3. 899929 


3. 899984 
3. 900039 


Logarith. Nam 


7946 
7947 
7948 
7949 
7959 
7951 
7952 
7953 
7954 
7955 


975 13» g01185 


3 


3+ 900312 
3- 900367 


3. 900476 
3. 900521 


3. 900694 


3» 900803 
3, goo8 58 
3: 990913 
3+ 900967 
$+. 9009222 
3+ 901076 
3+ JOLLo1 


3. 991240 
$.. 9012 94 
Z- 291349 
J« 901403 
3. 991458 


3. 901512 


3, 901676 


3+ 900093 | 


76] 3. 991785 


7979 | 3- 901948 
2980 | 3. 992002 


3. 901839! 
3. 901894 


"500148 
3. 900203 || 


3. 900257} 
3. 990421] 
3. goo585[ 
3- 900640] 


SHo_—_ 


3.901 567þ 
3}. 901621] 


og. 


wt. tt —_ 


Mt 
—_—— AM 

: T > 
- 


| GE 


5 


fo14, 


8015! 3. 903903 


"| 3. 902601 


3993362 


| 3+ 903795 


Nu! TLogarith. 
| 3+ 994057 


3» 90211l 
3. 992166 
3. 992220 


3. 992274 


3. 90232 2329 
3. 902383 
3. 902438 
3, 902492 
3, 902546 


3» 992555 
3- 992729 
3- 992.764 
3! 992 818 
Zo 2. 908873 
Jo. 929227 
3+ 999281 
3- 990335 


3. 999390 


3. 993144 
Z«' 993198 
$» 903252 
3+ 9933097 


3+ 993415 

3+ 903469 
3+ 903524 
3- 993578 
3- 993633 
3. 903686 
3- 993740 


3. 993849 


$044 
8045 
8046 
8047 
8048 


8049| 
8059 


Logarith. 


3+ 993957 
3. 904011 
3- 994965 
3. 994120 
5 504074 
3. 904228 
3+ 994282 


|3- 994336 


3. 924390 


02513- 994445 


3+ 994499 
3+, 904553 
3- 904697 
3. 904662 
3- 9094715 


3+ 995939 
3+ 905094 
3» 90F1490 
3. 905202 


{3.9952 56 


3. 995310 
3. 905364 


3. 905416 


$. 995472 
3 905526 


3, 905580 8081 
3. 995634 | 8982 
3. 905688 8083. 
3. 995742 | $034 
Z- 905796 '808 5 


| Num 


8051 

8052 
8053 
8054 
8055 
8056 
8957 
8058 
8055 
8560 
826 
8062 
8253 
8064 
8065 


8066 
8067 |; 
8068 
8069 
8070 


| 


$071 
86072 
8073 
8074 
BO7 5 


8076] 


$977 
807$ 


8079 
8030 


Logirit am] 
3- 995649] 


3+ 925903 
3+» 905957 
3. 906011 
3. 906065 


3. 996119 
3. 906173 
3. 996227 
3. 906281 
3. 906335 
3. 9063885 
3. 906442 
3+ 996496 
3. 906550 
3. 996604 


$. :. 806658 þ 


3+ 906712 
3+ 906765 
3. 996819 
3+ 996873 
3. 906927 
3. 996981 
3. 907935 
3, 997088 
3+ 997142 
3- 907196 
$- 907250 
3+ 907303 
3» 907357 
3: 907411 
3. 997405 
3» 907518 
3» 90757% 
3. 997626 
3. 907680 


| 


'F 


Logirith.) 
3. 997733 


3. 907787 [8122 


3. 907841 
3. 907894 
3- 907948 
3- 908002 
3. 908056 
3}. 908109 
3. 908163 
3. 908216 
3. 908270 
3. 998324 
3. 903377 
3. 908431 
3. 998485 
3. 908538 
}. 908593 
3. 908645 
}, 908699 
3+ 908753 
3. 908806 
3}. 908860 
3. 908913 
3. 908967 
3. 909020 


3+ 9090974 
3+ 909127 
3. 909181 
3+ 909235 
3. 909288 


— —— > O— — 


3. 909342 


$119 


[3. 909395 
3. 999249 
3. J095OZ 


$120|2, 9095561IV155 


8123 
8124 
$125 


$1206 
8127 
8128 
8129 
8139 
8131 
$8132 
8133 
$134 
8135 
8136 
8137 
8138 
8139 
$140 
8141 
$142 
8143 
$144 
8145 
8146 
$147 
8148 
8149 
8150 
BIF1 
8152 
8153 
8154 


2. 910090 


TLogarith.) 


}. 909609 
2, 999663 
3. 909716 
3. 909769 
3. 999827 
3, 929870 
3. 909930 
3 . 999983 
3. 910037 


3. 9IOI44 
3- 910197 
Z- 910254 
3+ 910390 
3- 910357 
3. 910410 
3. 910464 
3» J10OF17 
J. JIOF71 


8156 
8157 
8158 
8159 
8160 
J16t1 
$162 
8163 
8164 
$165 
$166 
$167 
$168 
$169 
8170 
$171 
8172 
$173 
$174 
8175 


3. 910624 


3. 910944 
3+ 910997 
3« 911951 
3. 911104 
3- 911157 
J}. 911zZ10 


8196 
8177 
8178 
8179 
819%0 


cn——_—_—_—_— 


8191 
$182 
8183 
8184 
3185 


8186 


3. 911264 
Jo JL1317 
3. 911370 


8187 
8188 
8189 


| 


3+ 911530 
3. 911583 
3. 911636 
3- 911599 
3- 911743 
3.921796 
3. 911849 


3+ 911903} 


3- 911956 
}. 912009 
3. 912062 
J. 912115 
3. 912168 
3, 912223 


3. 912275} 
3. 912323 


J« 912381 
3+ 912434 


3. 912487 þ 


3- 912540 
3. 912594 
3. 912647 


3. 912700] 


3912733 
3. 912896 
3- 912859 
J. 912912 
3. 912965 
3- 913018 
3» 913071 
3, 913124 
3+ 913177 
3+ 913230 


<—=——. 


Num Logariths, | 


[ 


TS 


— 


_— 


— 


—_— 


— E—_ 


—_— CCI OO 


3- 911424 81901 3. 9132830 


” ” 


— . © 


 _ 


,. - 
= 
= | bows a 


820 

$208 
8209! 
$210, 


8217 
$212 
8213 
8214 
8215 


8216 
$217 
$213] 
$219 


$220. 


8221 
$222 
$223 
8224 
8225 


| 3+ 2. 913601 
3- 913654 


| | 3. 914025 


3, 913336, 
3. 913389 
3. 913443 
3. 913496 
3.913549 


3. 913707 
3. $13760 
3. 9138ty 
Jo £ 913865 
3- 913919 
$+91397% 


3+ 914978 
Je914131 
3.914184 


Logarith: 


3+ 914337 | 
3. 914290 
3. 914343 | 
Zo - 914399; 
3. 914448 
3. 914501 
3. 914554 
3.914607 
J, 2. 914660 
3+ 914713 
3. 914766 
3. 914819 
3. 914371 


3. 914924 
3. 914977 


Mts 


3}, 91500. 
3. 915083 | 
3. 9LFL35 | 


8258 


8259 
$260 


| 3.916 


3.915188 


3- 915241], 


3+. 915294 
3. 915347 
3- 915399 
3- 915452 
3- 915505 


391555818 
| 3-915619 


3. 915663 
3. 915716 
3-915769 
3, 915821 
3.915374 
3- 915927 
3.915979 
3- 916032 
3. 916085 
3- 916138 


3. 916190 || 


J. 916243 


7 | 3. 916296 


3. 916443 
3. 916301 
3- 816452 


2. 916626 | 8280 


3.916559 


| 3+916611 


3+ 916764 
16717 
z. 916769 
3. 916822 
3. 916374 


3. 916927 
3. 916980] 


| $292 
$293 
$294 
8295 


Logarith: 
3+ 917033 
13. 917085 


3e 917137 
3» 917190 
3, 91724% 


—_ _———_—— — 


3+ 917295 
$+ 917347 


Z. 917490 


3+ 917453 
7213+ 917505 


Ze 917559 
3. 917616 


3. 917663 


. 917715 
1% 917768; 


Z- 2.917829 


3-917873 
3+ 917925] 
3- 917977 


3+ 918939 


3. 918082 


| 3. 918135 
3.918187 


3. 918240 


3. 918262 


3- 918344 


3.918397 
3. 918449 
J. 918502 


3» 918554 


3. 918606 


3. 918659 


3. 918711 


3. 918764 
3. 9188164 


© 


|Logarith; | Nuns | 
3- 918868 | 8333 
3. 918921.| 8332 
3+. 918973 8333] 
3. 919025 [8334 


a 
3« 919130 
3« 919182 


[3+ 919235 


3. 919387 


3.919339 | 


3. 919391 
3. 919444 
3. 919496 


3.919601 
3. 919653 
$+ 919705 
3. 919757 
3. 9198109 
4. 919862 
3+ 919914 
3. 919966 
3. 920018 
3. 920071 
3+ 920133 
3+» 9*O17F 
3. 920327 
3. .920279 
3+ 920332 
z- 92038q 
3. 920436 
3J. 920488 
3. 90540 
3. 920592 
3- $2064 5 


Logarith. 
3--920697 
3. 920749 
3. $20801 
3- 920853 
J- 920905 
3+ 920957 
3--921009 
3. 921061 
3- 921114 
3. 9211 69 
3. 921478 
3. 921530 
3. 921583 
3+ 921634 
3. 921686 
3+ 921738 
3. 921796 
3-,921844 
3-9218g4 
3+ 921946 
$351 |3, 921738 
$35213. 931796 
$3537 3. 921842 
8354/3. 921894 
$355|3.921946 
8356: 3. 921998 
8357| 3- 932050 
$3581 3.922102 
8359; 3- 922154 
$3693. 922206 
9361) 3.922258 
$362/3.922319 


8335 
8336 
$337 
8338 
$339 
$340) 
$34; 
$342 
$343 
$344 
8349 
$346 
$3472: 
$348 
ow 
Z5© 


_— —_—— 


$366 
8367 
$368 


[Num Logaith. 


$- 9232FL7 
3. 922569 
3, 923621 


$369 


$373 
8374 
8375 
$376 


$370 
$3711 
$372] 


3. 922673 
3. 922735 
3. 922777 
3. 922829) 
3. 922881 
3+ 922933 


3- 922984 | 


$977 


$399 
8389p: 
$381: 
$382 
8383: 
8384 
8785. 
$386 
$387: 
$388 
0389: 
$359 
$391 
$392 
$393 
$2194 
8397 
$396 
$397 


£363 3. 624362 
364 |3- 922414 


$365 13. $2465 | $4903, 924278) 


$298 


$399, 


837873. 923140 


3. 923036 |. 


3. 923088 


3+ 923198 
3« 933244 
3« 923295 
3- 923347 
3. 923399 
3.923451 
3« 923507 


3. 923554 


J. 923606| 


3. 923658 
3+ 923940 


3. 923762 | 
3- 923833] 


3. 92 3865 


3- 923915 | 


3+ 92-3969 
3. 924020 


3.. 924073 | 


3+ 924124 
$+.9241725, 
3+ 924347 


m—_— Id 


cu wc Dow 
* 


OO_ 


K 


i 


— 


®4023. $2498: 
840417. 924434 
424: 
\B40573. 924537 
3.924589 
{3.924641 
(3+ 924692 
13. 9247 $4 
18-9247 96 
13. 9248 47 
3. $24899 
$« 934950 
3. 92F00s 
$: 9250F4 
1$- 92 Fi05 
13- 925i 5p 
$- 92 5208 
$+ 9252 60 
13+! PL 31k 
3. 929363 
3-925415 
$..935466 
13. 925518 
3. 925569 

3. 925621 
a 
3- 925724 
3. 92-5976 


3.925879 
3.925930 
925932 


ne | 3-936033 bf 


8435 3- 926085 |8470 7 


[ng 
Ter 3-pragrt(dnge 


« 92.4486) 


3. 925827 


| 


8436 3.936136) 
$427 3.926188 
$438. 3. 926239 
$439, 3+ $28291 
$440 ' 
84 (1 - 3+ 9-6393 
8442 $- 926445 
3443 | 3-.926496 
$444! 3- 926548 


3-9: 634+ 


6445 3- 926599 


$445 | 3. 936054 
8447} 3. 9-670: 
8448, 3. 926753 
$449] 3. 926805 
8450: 3. 926856 
84511 3. 926908 
8452/3 926959 
8453 |3- 927910 
$454 3-927062 


8455 3+92701g | 


8456 9.927165 
$457 3+ 925216 
8458 |3. 92pt6y 
$459 |3- 924319 
2460 [2 9+y 390 
8461 | 3. 927421 
$462 | 3+ 927473 
8463 | 3. 
3. 927575 


3. 927780 
$469 | 3.927832 


3-927627 


. 927883. 13: 


2481 ' 
$482 
6433 


13. 929113 
3.929163] 


. 
_— — 


3- 927934 
3- 927985 


3. 923447 
' 3. 92845 
3- 92654 


3. 


3. 988856] 
490 | 3. 928907 


3. 928958 


13. 929019} 


J. 93 9961 


3. 929214 
3. 929265 
3, 929316 
3. 929367 
2, 929418 


3+ 92 9470 


= » — 
= - 


3. 929521] 
3- 929572 | 


Jo 929623 
3+ 929674 


——_— —_———— 


| — 


$516 
LILTA 


Num Logarith. 
$500 '3, 949735 
bor [3-929776 
$508 | 3. 92.5827 
$509 3. 929878 
510 3.929929 
Th 3, 929980; 
$512 3» 9300931 
$513 | 3- 930082 
$414|3-930133 
I516'3. 93 0184 


0518 | 3, 939337 
$519] 3. 930388; 
$520! 3.930439! 


Zo 
Jo 
3+ 
45» 
Zo 
3 + 
zo 
jo 
OL, 


3. 930235} 
3. 939286, 


3. 939490} 
3» 9309541 
3+» 939598 
3. 939643 ( 
3. 930694 
3- 95974) 
3. 939726 


3+ 9393 47 |* 


}, 930898 
3. 930949 
3- 939999 
931050 
931101 
921152 
931293 
931254 


lum | Lo garith. ; 


3. ape 
3+ 931559 
3. 9316109 
3. 931661 
C93 17T2! 
3+ 9317621} 
3+ 931813} 


1 3* 9318564 
| 3- 931915} 
3. 931966, ] n 


| 3; 935618, 
Z« 932067 
3, 9324148 
3. 932169 
J. 932220 


| 3- 932324 
3+ 93237+ 


122132932473 


931395 
931356 
931407 


8574 


931457 |8575! 


3. 932524 
| 3- 932575 


» 932696 
$:93 3727 


? | 3+ 932778 


3. 932828 
j. 932879 
3+ 932930 
3.22900 
3. 933931 
3, 933932 
3. 933132 


3. 933290 


3. 9324238 


1 3. 932625 8 


3. 933553) 
3+ 933234 


8607 
8608 
8609 
8610. 


 Logarith.” 


[3+ 934710 


3+ 934992 


3. 933384 


| L 933435 


3. 933386 


| 3- 933436 


}. 2933487 
3- 933537 


13-933588 


3. 934639 


3+ 93 3689 


3+ 933749 
3+ 933799 
3- 933941 


3- 933592 


$- 933943 
3+.933993 
3+.934043 
3- 934994 
3- 934144 
3- 9341.95 


$595 3+ 934245 


$- 934395 
3+ 934346 
$. 934397 
3. 934447 


3. 934498 
[3-934548 
3- 934599f 
3- 934649f 


3+ 934700 


"O 934808 
3- 934851 


3+ 934952 


3: 933504 


hk. a 


—_——.. 


3. 93.5003- 


TT 


Logarith. 
J. 935953 
'3o 935194 
Je 935154 
3. 935294 
3+ 935255 


Zo 935305 


3+ 935356 
3- 935406 
3. 935456 
3. 935507 
3935557 
3. 93 5608 
3. 935658 
[3.935708 
3+ 935759 


3626 3. 635809 


3. 635859 
3. 935910 
3.'935960 
13. 3.936010 
3. 3. 935061 
3. 936111 


3. 936212 


363513: Le are! Ju 


3+ 936818 
3. 936865 | 
3. 936915 
3. 936965 
Ears 
3. 937066 
3- 937116 
3. 937166 
3- 937216 
$655 | 3: 937967 
» 937317 
[3; 937367, 
1] 3+ 937417 
3+ 937467 
3933517 


Zo. 937618 
3+ 937668 
3+ 937718 


$666 | 3, 937818 


8667 | 3.937868 | 
3. 936162 | $658 


3. 937918 
8669| 3. 937969 
70: 3- 938019 


8636} 3. 936312 
3.936363 
3. 936413 
3. 936463 


3+ 936513|86 
3 «936564 


3+ 936614 
3. 936664 
3+ 936714 


$671] 3. 938069 
8672| 3. 938119 
8673; 3- 938169 
8674! 3. 933219 


3. 637768 


1, Logarith.| Num 
$6841 
8682 | 


8684 


$685 


$686 


| 3+ 937568 


8675| 3938269 [8710 
8676| 3.938319 | 
8677] 3. 938369: 
8678] 3. 938419 | 
8679] 3. 948469 | 
8680 


8710 
8711 
8712 
8773 
8714 


3. 939019 
3+ 93 9069 
3. 939119 
3+ 939169 
Js 939219 
3. 939269 


C—  — 


3-'939319 
3+ 9339369 
3- 939419 


3+ 929469 


3. 939519 
3. 939509 
3. 93 9619] 
3. 93 9669 
3. 939719 


3: 939768 


J, 939818 
3. 939861 
3. 939916 
3+ 93990 
3+ 94% 9q0018 
3. 940068 
3. 949177 
3. 940167 
J. you 


3. 938519 8725 | 3, 949267 


3. 936765) 


Logar th. 

3. 940317 
3+ 949367 
3. 949416 
3. 949466 
3. 949516 
3. 949566 
3. 949516 
3. 940665 
3. 940715 
3. 949765 
3- 949815 
3+ 940865 
3- 949914 
3. 949964 
3. 941014 
J. 941064 
3. 941113 
3. 941163 


3. 94126: 
3. 941312 
3. 941362 
3. 941412 


I. 3. 641511 


3- 941 561 
3. 941610 
3. 941660 
3. 9417195 
$745 [3+ 941759 
3. 941809 
3. 941859 
| 3+ 941908 
i149 '3- 941958 
1750 3, 942008 


J. 941213] 


3- 94146118 


Logarith, 
3+ 943057 
3. 942107 
3. 942156 
3. 942206 
3+ 943256 
3+ 9423095 
3+ 942355 
3+ 942404 
3. 942454 
3. 94250419795 
3- 9432553 
3. 942603 
3. 942653 
3+ 942752 
3. 942701 
3. 3. 943801 
3. 942851 
3. 942900 
3. 942950 
3. 942999 
3+ 943049 
3- 943198 
3- 943145 
3+. 943197 
3. 943247 
3- 9432 96 
3. 943346 
3- 943395 
3. 943445 
3. 943494 


3}. 243 544 


3. 943593 
3. 943642 | 
3. 943692 


By 13. 94374! 


Num 
87836 
8787 
8788 
$789 
8790 
8791 
879% 
$793 
3794 
8795 
8796 


8797 


$798 
8799 
$8800 
8801 
$8822 
8803 
8804 
8805 
$806 
$307 
8808 
8809 
$310 


' Loganith:| 


3+ 944975 


$. 943791. 
3. 943340* 
3. 943300; 
3+ 943939 
3- 943988 
3- 944938 
3. 944987 
3. 944137 
3. 944186 
3+ 9447 944235 
3. 944385 
3. 944334 
3. 944334 
3. 944433 
3. 944482 
3+ 944533 
3. 944581 
3. 944630 
3. 944680 
3- 944729 
3+ 944778 
3. 944328 
3- 944577 
3. 944926 


$811 
8312 
8813 
8814 
8815 


$816 
$817 
8818 
8819 / 
8820 


Jo 945223 


3+ 945025 
Zo 945074, 
Jo 945123 
3+. 945173 


3. 945271} 
3. al; hot 
3» 945370! 
3» 945419 
3 945468 


K 3 


3+ 945517 
3. 945567 
'3. 945516 
3+ 945665 


3+ 945763 
3- 945862 


3- 94595) 
[3+ 946099 
3- 946959 
3. 94@108 
3. 946151 
3. 946206 


3- 946304 
3. 936354 


13- 946493 


3+ 940452 
| 3- 946501 
Je 946550 
3. 946599 
3. 946643 
3- 94697 


3+ 945714] 
3. 945813h 
3- $4591 | 


3.94% 55h 


hr. Nun Logarith. 


3. 947 237 
[3+ 947286 
3 ' 947384 
(3+ 947433 


3: 3. 94748: 
3. 947531 
3+ 947580 
3. 947629 
3. 947678 
3. 947727 
3. 947776 
J« 947825 
3. 947374 
3+ 947973 
3+ 947 97% 
3. 948021 
3. 948070; 
3. 948119 
J. 948168 


3. 948-17 


3- 946746 


3852 
8853 


3854 
"3855 


3+ 946796 
3. 946845 
3. 946894 
3. 946943 


3+ 947941 
[3+ 947090 
| « 947139 
3- 


|3- 946992 | 


8389 / 


947 88 8490 


3. 943266 
ze 943315 
3. 948364 
3. 948413 
3. 94861 
3+ 948510 
3.948559 
3. 943608 
3- 9486c7 


3. Ly 
946 75 
hol 


ff 948 


jp: 948852 
13. 948901 | 893 


CH 


| Logarith, 
3+ ;- 948950 
3. » 948999 
3+ 949048 
3 949097 
2.949146 
3 949194! 
EL 949243 | 
| 3+ 949292) 
| 3+ 949341 
35 949} 949390 


EO 949431) 
3. 949487 
3+ 949536 
3 949585 
3: 94963 
3. 949683, 
| 3+ 949731 
3. » 94970 
3» 949819 
3+ 949077 
3. 949926 
3+ 949975 
3. 950023 
3. 950071 
3. 950121 
3. 950170 
3. 950218 
3+ 950267 
3- 950316 
3» 950364 
3. 950413 


3 13: 
p 


3- 950461 
9595510 
950559} 
 250ke0 


| 


1th, 
N Logarich, |NumpLogar oh, 
=" 


3» 2 
ye 990794 


3. 950851 


a 
CD 
«951045 

3951094 


951143 
3. 


951823 
5 871 
© T1 
1 
95096 
;- 952005 
3. 952065 
FI 
3.952163 

5 4 _ 
+ 3.95 = 
+ 4 hope 
89 


2 ya 
8964 |.3.95 


52598 
966 3-952 
2969 3 952617 
89 


8 | —_— OR 


24 
-3+ 9533 


3» 951774] 


I | 
5] 3: 95409 
89951 


6 

+35 | 
= 
92493 


3 £ | » þ 
| 95 ; 


2695 
7 9 
ty 953792 
= 952840 
” 1oh09 
Rn 
3» 


__ 
3.953098 
13953179 
ha d. 
3 993276 


pr 
F 
13. 953469 


953566 
M as 
3.953663 
3.953714 
4 953946 


2. 95 3808 


(3+ 954339 
coond Lrb4 
9$o0o 


3- 953528} 


954242 
= 


F- 954483) 


7 
+ 9549 
3. 954965 


13 
995013 3 
» ES 
> 292000 
i» 955206 


4 

TIEE! 

5 955308 

7-955308 

Fe 

5 5 

90. 3+959 

902 5 


9026; 3.95 5495 
902 


3» _—_ 

be 
wi pat 
895 


3» 938808 

27 : 
= i ade 
9029 


| 
Jo 95 $687 
9030 | 


K 4 


— 


13-955787 


904143. 956216 


19064 | 3. 957319 
[9065 


17955735 


3- 955332 
3. 955880 
3- 955928 
3+ 955976 
3. 956024 
3+ 936972 
3. 956120 


3, 966168 


3. 956264 
3. 956312 
3. 956360 
3. 946468 
3+ 956456 
3- 956504 
Jo 956552 
3. 956600 
3. 956648 
3. 956696 
3. 956744 
3+ 956792 
Z- 956840 
3. 956888 


3. 956936 
3+ 956984 
$+ 957032 
3» 957080 
3- 957128 
3+ 957176 
Je 957224 
3, 957272 


Num, Logarirh: Num, Logatjrh 


-— 
 OrITF! 
7|3- 957463 


3e 957511 
3+ 957559 
3- 957607 
3. 997655 


3.957894 
3+ 957943 


3. 957990: 


3. 958038 
3.958085 


3 958133 | 


3. 958181 
3. 958229 
3. 958277 


3. 953324 


9098 
9099 


9109 3.959041 | 9135 3. 960708 


3-958 372 
3. 958420 
3. 958468 
3.958516 
3. 958563 
3. 958611 
3. 958659 
3. 958707 
3- 958754 


3. 958802 | 


3.958850 
3J- 958898 
3- 958945 
3. 958993 | 


Num, 


9101 
9102 
9103 
9104 
gq10F 
9106 
9197 
9108 
9109 
9110 
9111 
9112 
9113 
9114 


9115 


9116 
9117 
9118 
9119 
9120 
9121 
9122 
9123 
9124 
9125 
9126 
9127 
9128 
9129 
g130 
9131 
9132 
9133 
9134 


Z« 959333 
3« 959279 
3. 959337 
3. 955375 
3. 959433 
3 959470 


3. 959804 
3. 959852 
3. 959889 
3+ 959947 
Z- 959994 
3g 999043 
3. 960992 
3. 960137 
3. 960185 
3. 960232 


— 


3. 960280 
J- 962328 
3+ 960375 
3. 960423 
3. 960470 
3. 960518 
3, 960561 


3, 96061; 
. C007} 


3. 957367 


9162 
9163 
9164 
9165 
9166 
9167 
9158 
9169 


9170 


3. 960756 
3. 960833 
3, 969851 
3. 960398 


Im j Logarith, | 


3- 969946 


3. 960993 
3+ 961041 
3.961088 
3.961136 
3. 961187 


3. 951990 
3. 962037 
3. 962089 
3.992132 


3. 962179 


3, 962227 


3, 992274 
3. 962322 
3. 952369 


| 


92.94 


920OF | 


3+ 963551 
| 3- 963599 


3- 963368 | 9224 


3. 963315 


— ——— — ————  — 


9225 


3» 963362 |92 26 


3. 963410 


3+ 963457 | 


3+ 963 594 


9227 
9228 
9229 
9230 


9239! 


(3+ 964023 | 


3. erin 
3. 965154 


3. 965625 


9240| 3. 965672 | 


Nam 
241 
194% 
1943 
9 44 
2:45 
9246 
9247 
9248 
9249 


9351 
9252 
9253 
9254 
9255 
9250 
9257 


9259 
9260 


9262 
9263 


9265 
{9266 
9-67 
92.68 
9269 
9270 
9271 


Logarith. 
1. 965719 


9250 


9258]3. 
— 1 by 


9264| 3. 


3: 966892 | 93 


9273 
9274 
(9275 | 


3« 967584 | 9316 
3. 96764119317 
3. 967688 | 9318 


92.34 | 3. 96773519319 
9285 \Z, 967781 | 9320 


38 (9286, \ 3 967828; 9321 


9288 
9287 
92905 
: (9291 | 


92.94 
9295 


3. 966845 


3. 966939 
3. 966986 
3. 967032 
3. 9670791 9205 N20F 
2, 967126 905 
x 967373 9307 
3. $67220 19308 
3. 967267 | 9308 
3. 967313 1931013 


9287 | 


9292 | 3. 968109 
92 73 | 3. 968155 


| 


3. 967875 9322 
3- 9679+2 , 9323 
3+ 967969 9374 
3. 3- 968015 9325 
| 3» 3- 968062 93 6 

9327 
9328 
9329 
9220} 


3. 968202 
3. 958449 


92.596 J. 968296 9331 
9297 | 3. 968342 | 9332 

92.98 3. 96838919333 
9299 3. 968436; 9334 
9300, 3. 968482 

9301 | 3. 968529 
9392 | 3. 968576 
9303 | 3. 968623 
9304 | 3- 968669 


| 9325 


9330 
9337 
9338 
9339 
3- 968716: 9340 
3. - 968763 9341 
3. 96880919243 
3. 96885619343 
3. 968903 | 9344 
« 963949 19345 


Kum |Logartth., 


| 


3. 969089 
3+ 969136 
3- 969182 


3. 959043 


3- 969229 | 


3- 969276 


3. 969322 | 
3- 969369 
3 969415 
3« 969462 
3+ 969509 
3+ 969555 
3. 969602 
3. 969648 
3. 969695 
3. 96974 
3, 969788 
3. 969835 
4. 969881 
z. 969928 
3+ 969974 | 
Z. 979021 | 
3. 970067 
3- 970114 
Z- 970160 
3. 970207 
3+ $70252 | 
3+ 979309 | 
Z+ 3-979746| 
3. 979393 


3. 970486 
Z« 970532 
$3: 979579} 


\S 
wo 
_ 

we 


"Loguc M71 


3+ 970625 
3. 999672 
3. 970718 
3+ 970765 
j: 970811 
3+ 979858 
3+ 970904 
3. 979350 
3- 970997 
3. 9710943 
3+ 971090 
3. 971136 
3. 971183 
3. 971229 
3. 971275 
3+ 971322 
Z+ 971363 
jo 971415 
3+ 971461 
3+ 973507 
3+. 971554 
3. 971609 
3.971646 
3. 971693 
3-971739 
3. 971785 
3- 971832 
3+ 971873 
3+ 971924 


3+ 971971 


3+ 972017 
3. 972063 
J. 972110 
3. $72156 
3. 973203 


Num 
— 


93381 
9383 
9383 
9384 
9385 
9386 
9387 
9388s 
9389 
9399 
9391 
939% 
9393 
9394 
9395 
9396 
9397 
9398 
9399 


9499 


9404 
9402 
3403 
9404 
9405 
9496 
9497 
9408 
3409 
9410 


— — 


9411 
9412 
9413 
9414 


Logarith, - Num | 

3- 973243. 9416 
3- 972295 9417 
3- 772341 9418 
3. 972388 '9419 
3: 972434 | 9420 
3- 972480 9421 
3. 973526 9422 
3+ 972573 (9423 
3+ 973619 9404 
3: 972065 | 9435 
3- $72711 | 9426 
3+ 972758, 9427 
3. 973304 9428 
3. 972850, 9429 
3- 972896; 9430 


3+ 972943 
3- 972989 
$* 973935 
3. 973081 
3+ 973127 


3- 97317419436 


J. $7 322O 
3. 973266 
3« 973313 


4973358 


$+ 973495 
3+ 973451 
3- 973497 
3+ 973543 
3+ 973589 
3+. 973635 
3. 973681 
3. 973728 
3.973774 


9415 | 3.973820 


— — 


9431 
9433 
9433 
9434 
9435 


9437 
9438 
9439 


9440 
9441 | 
9442 
9443 
3444 
9445 
9446 
9447 
9448 | 
9449 
9450 


3. 973912 
3.973958 
3. 974904 
3: 974050 
$+-974097 
$+ 974143 
3. 974189 
$+ 974235 
3. 974281 
3+ 974327 
3. 974373 
3+ 974419 
3. 974465 
3+ 974511 


3+ 974557 | 


3« 974603 
3+ 974049 
3+ 974695 
3: 97474 
3« 974787 
3. 974334 
3. 974880 
3. 974926 
3. 974972 


3. 975018 | 


3. 975064 
3. 975110 
3.975156 
3. 975202 
3+ 975247 
3+ 975293 
3. 975329 
3- 975385 
$e 975431 


| 


| 9451 
(945% 
, 9453 
| 9454 
9455 


= 


{NomfLogarich. 


3.2; $477 


3«975615 
3:975601 
3- 975707 
3- 975753 
3+ 975799 
3+. 975845 


3» 975391 


3+ 975937 
3+ 97598: 
2. 976028 


3. 976258 g 
Z- 976304 


9479] 3.976350 


3- 976395 
3« 976441 
3. 976487 
3. 976523 


3+ 976625 
3. 976670 
3. 975716 


3. 976945 * 
3. 376991 
$- 577937 


3- 975523 
3.975569 


3+ 976974 | 
I, » 976120\ 9500! 3 977733 


3. - 976166 9507 3+ 977769 
3.976212 9592 | 3. 977815 


Nu n| Logartth, 


9486 
9487 
9438 
9439 
9490 
9491 
| 949% 
{9493 
| 9494 
(9925 
' 9496 
94 37 
9498 


9499 


9503 
9504 
9505 

95096 
9507! 
9508. 

9599| 


OFIN 


9512\ 3» 
9513 
3+ 979762 |9514 3+ 

9765808) 9515 | 3- 
3.97-854| 9516| 3. 
3 976899 9527 


518 
9519 
9520 


3. 977983 
3.977128 
3. 977174 
3, 677229 
3. 977296 
$+ 977312 
3+ 977357 
3. 977493 
3+ 977449 
3-977 95 
3. 977 549 
3. 977586 
3. 977632 
3. 9771677 


3. 977860 
3. 977996 
3+ 977952 


3. 977997 
3. 973043 


Logarith.| 
3. 978632 
3. 978728 
3. 978773 
Jo 978819 


525 3. 978865 


19542 


3. 97898919543 


3. 978134 


Jo 97657 9 9510 I _ 978180 


3» 978226) 
978271 
3. 978317 
978363 
976408 
978454 
978500 


3 


3 . 


?. 


975545 


9544 
9545 

2540 
9547 


9549 


9559 
OFSI 
955: 
9553 


3. 978591 | 9554 
3. 978636] v555 


3- 978910 
3.978356 
3. 979001 
3. 979047 
3- 979992 
3. 979138 
3. 979184 
3. 979229 
3. 979275 


3, 979320 
3+ 979366 


$- 979411] 
3+ 979457 
3+ 9759502 
3.979598 
3+ 979593 
3. 979639 
3+ 979634 
3+. 9J97 30 
2. 979775 
3. 979821 
3. 979866 
3+ 979912 
3+ 979957 
3. 5 700OJ 
3. 980048 
3. 950094 
3. 980139 
3. 980185 


[$-vney 


ou 


Logarith, | Ny 
3}. 980276 
3. 980321 
3. 980367 
3, 980412 

7. 980452 
3. 3. 980503 
3. 680548 
3. 980594 
3. 980639 
3. 980685 
3. 980730 
3. 980775 
3. 980821 
2. 980866 
3. 980911 
3. 980957 
3. 931002 
3. 981048 
3 gtr0gg1 9099 
J. 981128 | 9610 
J. 981184 g677 
., 931229, 9612 
3. 981274] 9613 
3. 981320! 9614 
?. 3: 981365| 9615 
; 3. 981410 9616 
3- 991456; 9617 
o: 981501! 9618 

3. 981546 9615 
: 981592 9620 
3. 981637 9621 
2. 981682! 9622 


2. 9817283| 9623 


3» 981773| 9524 
}. 9B1818| 9525 


" 
3. 982045 
3. 982090 
3» 982135 
3, 982180 
3. 982226 


z- 982271 | 9675 


3. 982316 
3. 982361 
3. 982406 
3. 982452 
3, 982497 
3. 982542 
$- 282587 
Zo 932633 
Jo 9827%z 
3. 982768 
}. 982812 
2. 982858 
3. 982904 
3- 982949 
Zo 3- 982994 | 
3. 983039 
3. 983084 
3- 983129 
3- 98317519 
3. 983225 
3. 983265 


[3+ 933490 


3. 9383310; 


3- 933355 


9638, 
9639 
9640 
9641 
9642 


h. | Num, Logarith. J 

9626 '3. 983447 
3. 98349 
3- 983536, 
3. 3+ 983626 
3+ 983671 | 


' 3. 983396 
7 3+ 933941 


9644 
9045 
9646 
9047 
9648 
9649 
9650 
9051 
9652 
9653 


9654 |3*: 984797 

9555 | 2 934752 
9055 | 3s 984797 
3: 


9657 
9658 


9659 | 3. 984932 
9660 |3. 934977 


3. Wzs7)! 


| 


7| 
3.983581 


3» 933716 
3 283-61 | 
3. 983406 
3. 383852 


WC a6 


3. 983986 
3+ 984032. 
3. 984077]. 
$ 984122. 
3+ 984167 


—— * 


3. 384302 | 
3+ 984347 
3+ 984392 
3- 984437 | 
3. 984482 
3+ 3: 984527 
3. 934572 
3+ 984617 
3. 984662. 


93484: | 
3. 984837} 


CY W—_— 


' 


| 


| 9694 


Logarith. 
3-985022 
3. 985057 
9563 (3, 985112 
9664 i 3.985155 
9665 3-985201 
9506 3. 9852.46 
3: 985291 
3- 985336 
3- 935381 


3. 985471 
3.935516 
3. 985561 
3. 985606 
3-985651 
3- 985695 
3. 965740 
3.985785 
3. 935830 
3- 985875 
3. 985920 
3. 935965 
3. 986009 
3. 98695 4 
3. 985099 

3. 986145 


9687 2, 686189 


9688 | 3. 986234 
9689 | 3. 9862.79 
9690 7, 986. 27 
9691 | 3. 986368 
9692 | 3}, 986413 
9593 | 3- 986458 
9594 | 3. 986503 


3. 985426 


6695 | 3. 986547 | 


Num 
9596 
9697 | 3 
9698 
9699 
9700 


9794 
9702 
9703 
9704 
9795 
9796 
9707 
9708 
9709 
9710 
9711 
6712 
9713 
9714 
9725 
97106 
9717 
9718 
9719 
9726 


——— — 


G721 
9722 
9723 
972 4 
97%5 
3726 | 35 
9727 
9728 
9729 


[9739 | 3. 988122 


B 


|» 988068 


Logarith, Num. 
Ze 986592 

« 986637 
< 986682 | 
3. 9867 -7 9734 
3. 936771 9735 
3. 98651619736 
3- 986861 19/37 
3. 986906 [6738 
3. 986950 [9739 


973% 


3- 936995 [9749 


3. 987040 |9744 
3. 987085 19742 
3. 938712919743 
3- 987174 9744 


3.987219 [9745 


3- 987264 ' 9746 
3. 987308| 9747 
3. 987353 | 9748 
3+ 93739819743 
3- 987442 |9750 
3+ $87457 | 
3. 987533 
3. 987576 


\S 

T) 
QA 

+ 


219765 


973 


9733 


—— 


| 


Logarith., 
3. 985157 
3}. 988202 
3. 9838245 
3. 9893291 
3. 988336 
3+ 938380 
3}. 988425 
3- 988469 
3.988514 
3- 938559 
3. 988603 
3. 938648 
3. 988692 
3. 983737 
3. 988781 
3. 988426 
3. 983871 
3. 938915 
3. 988960 
3- 939004 
3+ 939949 
3+ 959993 | 
3. 989138 
3. 989182 
3. 989327 
3 989271 

3. 989316 
3. 989360 
3- 989405 
3- 959449, 


4 . 5+ 6896; 72 


9799 
[9850 


Logarith. [Num 
3. 989716 


fore 


3s 991270 


13. 989761 


3. 989805 
3. 989850 


72 | 3. 989894 


3+ 9899939 
3. 989983 
3. 990027 
3+. 990072 


. Jo 9901 16 


3. 990161 
3. 90205 
J. 990250 
3. 999794 


3- 999338 


3+ 999333 
3» 990427 
3+ 990473 
3+ 990516 


3. 990560 


3. 990605 
3. 990649 
3. 990694 
3. 990738! 
3- 990782 


| 3. 990827 


| 3- 999915 


J. 990960 


3. 991004 


3. 991048 
Ze 991093 
3$« 991137 


3. 991181 | 
3. 991226! 


por | 5c 9972 
9802 
9803 
9804 
g805 
9826 
5807 
9808 
9809 
9810! 
9811 |3.9 991713 
9812 ' 3. 991757 
981 3| 3. 991804 
9814 | 3. 991846 
9815: 3. 991890 
9816} 3- 991934 
9817 | 3- 991978 
9818 3+ 992023 
9819 3- 992067 
9820, 3» 932111 
9821; 3. 992155 
9822 | 3. 95 12199 
19823; 3. 992244 
9824 | 3. 992288 
9825 Z- 992332 
9826 3+ 992376 
9827 ' 3. 992421 


3. 991314 
3. 991359 
3. 991403 
3: 991447 
3+» 991491 
3. 921536 


9831| 3.992597 
9832. 3. 992641 
9833! 3. 992686 
9834! 3.992730 


9835 3. 992774 


Num Nam \Logarith:; - 


9836 3. 992318 
9837 |3. 992862 
9838 | 3. 992306 
9839 [3 992951 
9840 |3« 992995 
9841 | 3. 993039 
98 42 | 3. 993083 
9843 | 3- 993127. 
9844 | 3- 993171 
9845 [3 993215. 
93846 | 3.993259 
9347 | 3. 993393 
9848 | 3.993348 
9849 3 993393 
9850'3 3499 » 439 436 

9851 3. 993 480 
9852 (3, 993524 
9853 | 3.993568 
9354 3+ 993612 
9855 3+ 993656 
9856 ,3. 993700 
6857 | 3+ 993744 
9858, 3.993788 
9559 3+ 993832 
9860 4+. 993876 


9861 3-993 921 


9862 3. 993965 


9828, 3. 993455 | 9863 3. 994009} 
9829} 3. 992 599. ' 9864. 3. 994933 
TH 3+ 9935530865 3. 994097) 


9866 3.994141 | 


9867 | 3.994185 |, 
9868 3. 994229) 
986913. 994273 
19870 [3. 994317 | 


—_—u_ 


_—_ 


—EDETD 


Nom 


9971 
93872 
9373 
9874 


$9575 


98765 
9877 
9978 
9879 
9380 
9831 


988; 
9384 


9885 
| [35 "995020 


NS 
& 
\O 


9882 | 


L 2garith. 


3. 994361 
3. 994495 
3. 994449 
3+ 924493 
3:994537\9 


43- 99458: 
3. 994525 
| 3. 994669 
3+ 994713 
3. 994756 


| 3- 994885 
| 3- 994932 
3 994976 


3. 995994 
3- 995108 
3+ 995152 
3- 995196 
3.995249 
3+ 995254 
3. 995328 
3. 995371 
3- 995415 
3-995459 


3+ 995547 
3+ 995591 


3.:995679 
3. 995722 
3. 995796 


3. 9955931? 


9997 
9 308 
9 392. 


Num Logarith- 
| 9950 


[3+ 995598 
13 + 995 94% 
| 3+ 995989 
[3- 935926 


9944 


9919 | 3- 999973 9945 


991 1 
9912 
9913 


9914 


2915 


F318 
9919 
99% yn 


3. 99563519935 


| 3- 995810, 9939 
: 995854 | 9940 


[4 396117 
'3- 996161 
3+ _— 
{ 3- 99524 

3. * 


3. 994800 | 9916\3. 990330 
3. 9948441997 | 3. 996380 


3. 996424 
3. 996467 
3. 996511 


30 996555 


[3 995774 
| 3. 996818 


| 3. 996861 
| 3. 996905 
3- 996949 
| 3 3- 996993 
3- 997036 
3- 9979284 
3+ 997122 


3-997:67|99 


po 99020 
» 997255 
13. 997299 


ons 
3. 997386 


99 40 
9947 
9948 


9974 


9975 


| Lo Jacritn , n_/þ 


3+ 997439 
3. 997473 
3+ 997 517 
3- 997551 
3- 997604 
3. 997648 
3- 997692 
J. 997735 


+ 3+ 997779 
|.3: 997833 
| 3+ 997866 


3 997910 
3+ 997954 
3+ 997997 
3- 998041 
3. 998084 
3. 998128 
3. 993172 
4+ 998215 
3: 993259, 
3. 998302 | 
3- 9938346 | 
3- 993390, 
3- 998433 | 


651 3: 993477 


3.998 520 
3-998 564 
3}. 968608 
3- 998651 
3+ 995695 
3. 998738 
3. 998782 
2. 998825 
3. 9,8869 
| 3. 998912 


| Num) Logarith, |Num | Logarith.| Num | Logarith.| 
| 9976| 3. 998956 [9986] z. 999391 [9996 3. 999826 
9977 | 3. 999090 [9987 | 3. 999435 | 9997 | 3. 999869 
| 9978 }. 999043 9988| 3. 999478 9998] 3. 9999 

\ 9979 | 3. 999097 | 9989| 3. 999522| 9999 | 3. 99995 

| 9980 | 3. 999130 9990| 3. 999565, == 009000 
9981 | 3. 999174|9991| 3. 999609 

9982 | 3. 996217] 9992] 3. 999652 

998} | 3. 99626119993 | 3. 9996595 

9984 | 3. 99930419994] 3. 999739 | | 
998 5 | 3. 999348 19995 * 3. 999782 ds 


Place this Leaf art the latter end of the 


Tables of Logarithms. 
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THE 


DEescrrietion and U:s x 
OF THE 


aaa TABLE 
P A OP © RTI Q BY 


The 1A BL E _ 


—— 


—_— 


T* Table contains the firſt Ten Chiliads 
of the Logarit»my , of al) Abſolnte Num- 
bers. from One to Ten Thouſand. In 
cach Page of the Table are contained Six 
Rowsor Columns. Tu the Firlt, the Third, and 
the Fifth (towards the Left Hand ) are contain« 
ed all: Abſolute Numbers, beginning at 1, and fo 
on by - 2, 3, 43 5, 6, &c, tO 10000, (baving the 
word Nxm- at the head of each Column) which 

is the laſt Number in the Table. 
L | Then 


(146) . 
Then, in the Second, Fourth and Sixth Rows 
or Colums of every Page ,-are containcd the 
Proportional os Logarithmical Numbers, anſwer- 
ing to 'cach' abſolute Number , againſt which it : 
ſtandeth, and theſe Columns have at the head of 
them the word Logarith. / 
The Numbers being thus diſpoſed in the ſeve- 
ral Pages of the Table, it is cafie to find what 
Proportional as Logarithmical Number anſwers to 
any #bſolnte Number that ſhall be required, Or, 
on the contrary, if any Proportional or Logarith- 
mical Number be given, it will be caſte to find the 
abſulute Number to which it belongeth. 4 
For ,-it you nd your abſs/ute Number in any 
Column of the Table, (under the Title [ Num.) 
That Number that ſtandeth in the next Column 
to it , on the Right Hand ; under .the Title | 
T 


[_ Logarith. ] is the Proportional or Log arithmical 
Number thereunto belonging. 

And on the contrary, In what part of the Ta- 
ble focver you find any Proportional or Ligarith- 
mical Number , that Number which ftandeth in 
the next Column on the Left Hand thereof, is 
the abſolute Number belonging to that Logarith- 
mica! Number (o found. 

And note further, That all the Logarithmical 
Numbcrs between 4 and 10, have « Cypher.be- 
tore them thus, oz All Numbers between 10 
and 100, have the Figure 1 before them, thus, 1 3 
A!l Numbers between 100, and 1000, have the 
Figure 
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Figure 2 before them, thus 2; And all Numbers 
between 1000 and 10000, have the Figure of 3 
before them, thus 3. 


And , that what Thave here delivered may be made 
plain, I ſhall give Examples thereof in the t wo fol- 
lowing Propoſitions. 


PROP. TI. 


4ny Abſolute Number : being given , how 
to find the Logarithmical or Proporti- 
onal Number #hereunto belonging, 


Et it be required to find the Proportional or 
Logarithmical Number belonging to 17. 
Turn to the Table, and in, the Firſt Column of 
the firſt Page thereof, you, ſhall find 17 under the 
ord | Num. | and right againſt it, towards the 
tight Hand you ſhall find this Number,1,230449 
hich is the Logarithm thereof, In like manner, 
nthe lame Page you ſhall find 45 under [ Num. 
ganſt it, if you find 1,65 321 2, which is the Lo» 
withm thereof, Again, jn the ſecond Page of 
iz Table, if you look for the Number 136, un- 
tthe [ Num ]againſt it you ſhall find 2,13353g, 
ich is the Logaritbm thereof. And this courle 
Ware to obſerve through the whole Table,and 
ſhall you find, that 


L 2 The 
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| 

Se 6. ©, 77815 

: J, I» 6812,Y, 
The m—_— of 456 w1ll be 2, 63 y 
6782 - 3» $3135] 


And by the Converſe.of what is:here delive 
red, you may find the Abſolute Number anſwering 
to any given Logarithm, as in the following, 


PROP. 11, 


Do ——— 


A Logarithmical or Proportional Nuns 
| ber being given , to jind the Abſolut" 
Number thereunto belonging. 


Brin be required to find the Abſolute Num! 
belonging to the. Logarithm 1, 23044; 
Look in the Table , and in the firſt Page thereo 
and caſting your Eye down among the Numbe 
under the word | Logar. | you ſhall tind this Nun 
ber te ſtand juſt againſt 173 or you ſhall find 1 
to ſtand on the left hand of it; wherefore 17 
the Alſolste Number belonging to this Logartth 
In like manner,if the Abſolute Number belong! 
to this Logarithm 1,653212, were required 3 (cs 
for this Number under the word {| Loger: 


and on the left Hand of it you hall _ 
whuc 


(149) 
which is the Abſolnte Number thereunto belong- 
ing, Again, 136 will be found to berthe4bſalute 
B15 Number belonging: to this Logarithm 24133539 
1246 And by the lame Method you may find, that, 


4 
ag The 4bſolneY2775151 vill be C 
Number an- weed found 4 36 
lived fwering to 3.831358 to be 6584 


And fo of all other Numbers compriſed in this 
Table, which are all Nurtbers under/1 on00.. 


Caution. 


But when you have'a Logarithmica! Number 
given, (which when you look for) you' cannot 
find it in the Table,you mult then take the neareſt 
Number ' thereunto,, and' the Abſolute Number 
which ſtands againſt it,is the neareſt whoſe Num- 
Fr, which you muſt take; For, to inſtance in 

Y/oions, [ ſhall at thig time forbear to ſhew, we 
laving no uſe thereof in this following Treatilc, ' 
vut thus for the 


? ' 


Bfolute Number +5 32597 4 


_ - J1,3$2114( you mult J24 
pneing rotting 412900030" take Jabs 
rith 3,886 2C1 7605 


And of all others. ' And let this ſufhce, for 
Wc Defgription, now follows 


L 3 THE 


od iy POW / tg. 
USE of the TABLE 


I ir AKITHMETICK. 
O paſs by Addition and Subſtrattion of 
whole Numbers , as being a thing com> 


{ K- toall Men 3 1 ſhall proceed to My; 


tiplication, Diviſion, the ExtraCting of the Square 
and Cube-Roots , and working of the Ryle of 
Pryportion , as being ſuch parts of Arithmetich , 
which tend wholly to the matter intended in 
this Book, - And therefore 1 ſhall begin with 


MULTIPLICATION 
By the Tables. 


To perform Mulriplication by the the Table, 
you muſt add Logarithms of the two Numbers to 
be Multiplied together,and the Sum of them will 
be the Logarithm of the Number produced by 
that Multiplication, 


Example 
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, 
Example 1. > =; 
Let itbe required to Mwltiply 43 by 25. = © 
Firſt, Set down the 
two Numbers to be | 
Multiplied one under 
the other, as 4.3 and | 


43 —— Ly. 1,633468 
25. Log. 1,397940 


25, and by the fide of 
them ſet their reſpe- 
Qive Logarithm, (o the Log. of 43 is 1,633468, 
the Logarithm of 25 is 1,397240, which being 
added together , the Sum of them is $,031408, 
which Logariibm being found in the Table , the 
abſoltte Number anſwering thereunto , is 1075 3 
and fo much is the Product of 43, bcing Multi- 
plicd by 25. 


10975— Log. 3,031408 


Example 2. 


Let it be required to Multiply 163 by 4.8. 


Set the Numbers 

down , as in the | 163-— Log. 2.212187 
Margin, to find the 49 —— Log. 1-681241 
Lig. of 163, which + — 
is 2.212187 , aud | 7824q—— Log. 3,393428 
let it down by itz 
Allo look the Logay. of 48, which is 1.681241, 
theſe two added together , produce 3.893428, 
the abſolute Number belonging to this Logarith, 
will be found to be 782 4, and lo much is the Pro» 
duct of 163 Multiplicd by 48. 

L 4 Example 


(157) 
Example 3. 
Let it be required to Multiply 202 by 31, 


being ſet down, | 202—Logar.—2,305351 
and the reſpeQive 31-—Logar.—1,491361 
Logarithms by — 
them, and added | 6262—Logar— 3,796712 
together, the Sum 

of them is 3,796712, the Number anſwering 
thereunto, is 62623 and (o much is the Pradudt 
ot 202 being Multiplicd by 31, 


EI 194140N 


By the Tables, 


The Numbers | 


As Mu'tiplication by the Tables was performed 
by Addition , ſo Diviſion by the Table is peform- 
ed by Subſftration, Whercfore to perform Div 
fion, you muſt Sebſtra&i the Logarithm of the 
Number by which you are to Divide from the 
Logarithmof the Number which is to be Divided, 
and the Number whieh Remains , ſhall be thc 
Logartthm of the Quoticnt, 


Example 1: 


(153) 
Example I, 


Let it be required to Divide 1075, by 43. . 


Firſt , Sect down 
:,031408 the Log. | 1075— Log, — 3,031408 
of 1075,the Num- 435— Log. — 1,633468 
ber to be Divided ) > 
and under it (et 25— Log. — 1,397940 
1,633468, the Lo- 
garithm of 4.3, the Number -by which you areto 
Divide. Secondly, Subſtratt the lefler from, the 
greater, and the Remainer will be 1,39790. 
Which L:garithm being found in the Table, the 
Abſolute Number anſwering  thercunto , is 25, 
which is the Quotient, and {0 many times is 43 
contained in 1075, 


Example 2. 
Let it be required to Divide 7824 by 48; 


Set the Numbers | 
and the Lagarithms | 57824—Log.—3,393428 
proper to them,down | 48—Log.—1,65124t 
as in the Margin,then | 


Oo n— —— 


Sabttract the Lvgar. | 163—Log.—2,212187 
of 48, from the Ly. 
'of 5824, and there will remain 2,212187, the 
Lozarithm of 163, and that is the Quotient of 
that Divilion, and ſo many times is 48 contained 


ll 78 24+ 


Example 3. 
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Example 3. 
Let it be required to Divide 6262 by 292- 


6262—Logar. 3-79671.2 
202 — Logar. 2-30535I 


——_——— —— 


31 —— Logar. 1.491361 


Set the Number and their reſpeQtive Loparith, 
by them or in the Margin 3 then Subſtra& the 
Logar, of the leſſer Number, from the Logar. of 
the.greater Number, and the Remainder will be 
1-491361, the abſolute Numbering whereunto is 
31, and ſo much will the © wotient of 6262 be- 


ing Divided by 202 be, as in the Margin it is 
plain. 
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:S$$S&PIÞÞSISS 
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To ExtraG the 
SQUARE & C UBE-ROOTS 
By the TABLES. 


[. Of the Souart-Roor. 
He Square-Root is Extraded by taking 
half of the Logarithm of the Given Num- 


T* whole Root is required, for the Log a= 


r1bm Remaining ſhall be the Lgerichms of the 
Root ſought, 


Example 1- 


Let it be required to find the Square-Root of 
356. 

we down the Logarithm thereof , Which iS 
3.639089, and take 
the half thereof, which 
iS 1.89544) the Abſo- 
late Number an(wer- 
ring f0 this Logarithm 1s 66,and that is the Squares 


Root of 56. 
o83 Example 


4357+. Logar. 3.639088 
the balf. 1.819544 
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Example 2. 
Let the Square Root of 9403 be required. 


Set down the Log. | 
thereof , which 1is'| 9409—Log.—3,973543 
3,973543, and fake the balf. —1,986771 
the halt thereof , | 
which is 1,986771. The Abſolute Number an- 
ſwering to to this Logarithm is 97, and that is the 
Square Root of 9409. 


Example 3. 


If 66. be a Rot given , what is the Square 
thercof ? | 

Set down the Logaritbm of the Rogt given,66, 
whichis 1,819544, and double the ſame, the 
Sum 15 3,639088, the Abſolute Number anſwer- 
ing thereto, is 4356, and that is the Square Num- 
ber, ot Which 661is the Rove. 


66 —— Logar, —— 1,81 9544—— Root. 
43 56——Legar. —3,369088 Square. 


(157) 
II. Of the 
CUBE ROOT 


A 


Let it be required to Extract the Cube Rooz 
of 4913- 

Firſt, Find the Logarithm of 4913, which is 
34691346, and take a third part thereof , which 
Is 1,230449, the Abſolute Number anſwering to 
this Logarithm, is the Cxbe Root ot 4913 ,and will 
be found tobe 17. As followethin the Example. 


S the Square Root was obtained by P arii- 
on , or Dividing by 2. The Cybe Roos 
muſt be obtained by Tripariition, or Di- 
viding by 3. 


Example 1. 


4913 — Logar. — 3,691346 — Cube. 
17 — Logar. — 1,230449 — Root. 


Example 2. 


WI at is the Cube Root of 729 ? 
The 
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The Logarithmof 729 is 2,862727, one third 

' part whereof is 0,954242,and the abſolute Num- 
- ber anſwering thereunto is 9. So is 9 to the Cyuhe- 
Root of 529, as followeth, 


729 —Logar. 2,862727 Cube, 
g —— Logar.-——0,954242—Root. 


Example 3+ 


Let 17 be a Cubick Number given , whoſe Roog 
is required. 

Firſt, Set down the Logarithm of the Root 
given, namely 17, and Multiply it by 3 , the 
Product will 
be 3.691347, 17 Log. 1.230449 Root 
whole Ablo- * 4913 —— Log: 3.691347 Cube 
Jute Number 
is 4913, Which is the Cube of 17, aS in the 
Example. 


HAR  R— a ©  ___ = R8ÞﬀwK—@T. 
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To work the 
RULE of PROPORTION 


Commonly called 


The GOLDEN-RULE, 
By the TazLE. 


Tx Rule of Proportion, is to find a fourth 
Number to any three proportional Num- 
bers given 3 And to work any Queſtion 
in this Rule direct, you mult, Set down the Loga- 
rithms of* the three Proportional Numbers in order 
me under another , then add the ſecond and third 
Logarithms together, and from their Sum Subſtract 
the firſt Logarithm, a4 the reminder ſpall be the 
Logarithm of #hat Number , which anſwers ths 
Queliion, 
Example 1: 


If 45 Ells of Cloth coſt 3o 1. what ſhall $4 
Us ot the ſame colt? 

Firſt, Set down the Logarithm of 45, and un- 
lerit the Logarichm ot zo, and under that the 
lopar. of 4.8, in the ſame manner as here is done 3 

It 


- Which is the Logaritbm of 56, and ſo many |. will 
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45 Lig. —1,653212 
Coſt 3o Pound— 30 Log. 1,477121 
What 84 Ells — 84 Lyg.—— 1,924279 


If 45 Ells 


Sum of the ſccond and third—3,401400 
Firtt Number being Sub- } __ $192 
tracted, leaves — C 1,7491 


Secondly, Add the ſecond and third Loga- 
rithms together, and their Sum is 3,401400, 
from which Subſtra&t the firſt Logarithm, vis, 
1,653212, and the Remainer will be 1,748188; 


48 Ells colt. 


Example 2. 

If One Pound of any Commodity coft 1 8. 24. 39. 
or three farthings, what ſhall 1121-or C. Groſs f 
that Commodity coft ? 


"2 Yet Log. —— 1 —— ©0,000000 
' Colt 63 far. Log. — 63 —— 1,799340 
What 112 þ. Log. —112 2,049218 


Sum of the ſecond and third —3,848558 


Set down the Numbers as above, then Add the 
ſccond and third Logarithms together, their Sum 
is 34848555, from which the firſt Lying 
(boul 
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ſhould be SubſiraRed, but ſeeing that is 0.000000 
the Logarithin ſtill remains as it is, and is the 
Logarithm of 7056, and ſo many Farthings will 
112 {. colt.” '] 

. Now to know how many Shillings is con- 
tained irr this 7056 Farthings. You muſt Sub+ 
fraG& the Logarithm of 48 (which is the num+ 
ber of Farthings in one Shilling.) - _. 


Which is 1.68124 
g4- From the Lygar.'of 7056 — 3.848558 
00 I — 
as The Remainer will be 2167217 


$8;:Y Which is the Logarithm of 147, and ſo many 
will I Shillings will 1 12 Ecoft. 
In the working of the Rale of Three by theſe 
Tables , you are to obſerve , that if the Third 
39. | Number be greater than the Firſt , the Fourth 
{5 f Þ Number will belefs than the Second 3 you muſt 
add the Logarithms of the Firſt and Second 
Nymbers together , and from the Sum of them 
Subtract the Logarithm of the Third, / and the 
Remainer ſhall be: the Logarithm of the Num» 
ber which anſwers-the' Queſtion, as in the Ex- 
amples following. ' 


Example 3. 


| the} If 60 Bricklayers can #vake a Wall containing any 
Number of Rods'in' 45' days, bow many days 
will 40 Bricklayers be a building of the like Wall? 

M Firſt, 
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Firſt , Set down the Numbers orderly as you 
ſee done in the Example following. Then add 
the Logarithm of 60, and the Logarithin of 45 
together , their Sum will be 3.431363, from 
which Sublira&t the Logazithm of 40, and there 
will remain 1:329303, the neareſt Logarithm to 
which being found in the, Table , is 18260748, 
whoſe Abſolute Number js 67 3 and. fo many 
days will 40 Bricklayers be about the fame Wall: 
And on the contrary , if the Third Number be 
leſs than the Firſt , the Fourth Number will be 
greater than the Second 
By the Example it is plain, 
Tf 60. Bricklayers — Logs, 60 — 14978151 
require 45 days — Log. 45 — 1.653212 


What 40 Brickleyers — Log. 40 — 11602060 


—c 


The Sum of the Firſt and Second — 3,431 363 
The Third Logay. Subftracted — 1.529403 

The neareſt Abſolute:Number. anſwering to 
this Logarithm is 67, and ſo- many days will 40 
Bricklayers be about the ſfamepiece of work that 
60 would have done in 45 days. | 


Example 4. 


If a Cloſe will Graize 210: Horſes 6 days , how 
many Horſes will tbe ſame Cloſe Graize for 7 
days f | » 


(163) 
Set the Numbers down as followeth 
It 6 days ——» Lag,—0.778155 


"y 210 Horſcs—Log.210—2-323219 | | 
wr What 7 days —7 Log —0-845098 | 


——_— 


*% 


®, Yom of the Firſt and Second——3. x60370 

wy The Third Logar. being Sub- | 

trated, leaves —+- &— £ 34255272 

he | Yhich is the Logarithm of 180, and fo; many 
Horſes will the ſame Cloſe Graizefor'7 days. 


5 fy 
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rerrretterernteteametens] 
THE 
MENSURATION 


O F 


p hai Geomitrical Fi igures 
By the 


T ASL 


a 
y 
f 


I.To Meaſure aGeometrical Square 
Geometrical Square is ſuch a Figure whoſ@ 
4 lides are all equal, and whoſe 4 Angle 


A are all right Angles, as is the Figure A. 
To Meaſure ſuch a Square, fet down the Le 
garithm of the fide of the Square twice, and adg| 


them together , the Sum ſhall be the Logari \r 
of the Arca or Content, 


Exam 


(163) 
Example. 


WW Let the fide of the Square Abe 97, what is 
the Area thereof? a 


N 
WT] 


| - or 4 
2 


4 Set down the Logarithm of 97 twice, and 
— *] 4d them together,the' Sum of them is 3.973 542, 
— {| which is the Logarithm 9409; and that is the 

Area or Content of that Geometrical Square whoſe 
Ire] ide is 97, As by the Work appears. 


99 —— Log. 1-986771 
my 99 — Log. 1.986771 
9409 ——bLog, 1973542 
Thus if the lide of the h_ had 
Inches The Con: C Inches 
| add þeen Feet .  fent would Feet 
af -/ YYards have been YYards 


Pole or Rods, J9409- Rods,@c. 
M 3 II. To 


(188) 


Il. To Meaſure the" Long-Square , or 
Parallelogram. 


A Long-Square or Parallelegram is a Geome- 
trical Figure, whoſe oppolite fades arc 
gual, and Parallel, and whoſe Angles are right 
Angles, as is the Figure B. | 
To Meafure ſuch a Figure , add the Loge- 
rithms of the two uncqual ſides together , the 


Sum of them ſhall be the Logarithm of the Cons 
tent or Area, | 


Example 2. 


Let the Length of the Long- Squere or Parale- 
logram be 132, and the Beeadch thereof 4% 
What is the Content? _ 


(167) 


Add the Logarithm of 42, to the Logarithm 
of 132, the Sum of them is 3.743823, which 
is the Logarithm of 5544 , and that is the Arca 
of the Parallelogram. 


c © See the Work, 


Length——132——Log.—— 2.120574 
OM Breadth—— 42—— Log. —— 1.623249 
tne ak ee eee 


0n* Content—5544— Log. —> 3.743823 


Thus if. the Long-Square B were a picce of 
Land,and ſhould contain 132 Perches in Length, + 
and 4.2 Perches in Breadth, the Content would 

alle I be found to be 5544; Perches — Now to know 
4%} how many Acres this Pieces, 

Subſtra& the Logarithm of 160 ( becauſe 
there are 160 Perches in one Acre) out of the 
Logarithm of 5544, and there ſhall remain the 
Logatithm of the Content in Acres. 


Thus, 


5544—Log-——=3-743823 
150—Log.——2.204120 


————— 


Acres 35 fere—Log,——1+539703 


Add M 4 II. To 


(168) 
HI. To Meaſure any Triangle. 


' A Triangle is a Geometrical Figure conſiſting 

of three Sides, and as many Angles, as is 
the Figure C. In which Triangle, and 1n all 0+ 
thers(in this caſe )the longeſt fide thercot is call. 
ed the Baſe of the Triangle, and a right Line 
drawn from the Angle, oppolite to the Baſe, is 
called the Cathetus or Perpendicular. 


To Meaſure all forts of Triangles , There are Four 
ways, but principally Two, vir. 


1. The Logarithm of half the Baſe, - being 
added to the Logarithm of the Perpendicular, 
giveth the Logarithm of the Arca or Content, 


Or, 
2. The Logarithm of half the Perpendicular, 


added to the Logarithm of the whole Baſe, 
giveth the Logarithm of che Arca or Content, 


Example. 


- (169) 
Example. * 


In The Triangle C, Let the Baſe be 214, and 
ng the P@endicular $8, and let the Arca ofthe 
the Triangle be required. | 
Il. : 

Ine | 
Is 
our 
ng 


ar, 4 . 2; To the Logarithm of half the Baſe 107, 
| add the Logarithm of the Perpendicular $8, the 
Sum of' them'is 3.973866 , which is the Loga- 
rithm of '94r6;, and that'is the Arca or Content 
of the Triangle. | 


lar, Half the Baſe—1c7—Log,—2.029384 
le, Perpendicular — 838—Log.—1.944452 


It, —  — — 


Arca —— — 9416—Log.—3-973866 
Or, 


2. To the Logarithm of 214, the Whole Baſe 
add the Logarithm of 44 half the Perpendicu- 
lar, the Sum will be 3.973866, and the Content 


pple. _ 
94.16 as betore. 
? The 


(1750) 


The Baſe 214- Log.——2- 330414 
Halt the ,Pcrp.4 4 —Log.——1.643452 


Area 9416—Ly—3.99Ms . 


pe 


IV. To Meaſure a Trapezig. 


Trapez#a, is eFigure conliſting of four un- 
A equal Sides, Xid as many unequal Angles, 
asthe Figure D. 

Before the Traprzis cat be Meaſured , it muſt 
be reduced into two Triangles, by drawing of a 
Line from two oppolite Angles thereof , which 
may be called the Common Baſe of both the 
Triangles; upon which Baſe, from. the two op» 
polite Angles, let fall two Perpendiculars. The 
Figure _ thus reduced into two Triangles, 
may be meaſured as in the laſt foregoing Precept. 


But more readily the two following ways. 

1. The Logarithm of the Sam of the two 
Perpendiculars being added to the Logarithm 
of che Arca, or Content of the whole TrapeZia- 


Ex ample. 


les 


<< (x71) 
| Example. 
In the Trapezis D, - Let the Common Baſe be 
102, and tet One Perpendicular be 13, and the 
other 39. © And let the Area be required. 


| 20.3 7; 
The two Perpendiculars 13 and 7g added to- 
gether , make 52 , the Logarithm whereof is 
1-716c03, to which add 1.707570, the. Loga- 
rithm of half the Baſe, the Sum of them is 
1423573, Which. is the Logarithm"ef 2652, 
and that 1s the Ares of the Trapezia. SQ 


Sum of Perpend. —52—Log.—1.716003 
Half the Baſe 51-—Log. —1r.707570 


Art——— 2953z—Ly.— 3.423573 
Or, 

2. To the Logarithm -of the Baſe, add the 
Logarithm of half the Sum of the Perpendicu» 
lars, the Sum ſhall be the Logarithm of the Arca, 
as in the Work, 

The 


(172) 
The whole Baſe 102—Lo.—2.008600 
Half Sam of Perpen, — 26—Log.— 1-414973 


Area as before—— 2652—Log.—1.413573 


—_— —_ — — 


V. To Meaſure Irregular, or many ſeded 
*..' Right Lined Figures, 


L1 Figures whoſe" Sides arc above 4, and 

whoſe Sides and Angles are unequal,mult 

firſt be reduced into Trapezias and Trianglc3, 

and then muſt be Meaſured by the Rules of the 

two laſt foregoing Precepts; An Example 
whereof you hayc in the Figure nated E. 


Wwe 7 WW WW 


CTY CTY & wee wed 


lowing Figures, FGHKL and M. 
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VI. To Meaſure Regular Polygons. 


E:wlar Polygons, are ſuch Figures as conſiſt 
R of equal Sides and Angles, and which 
may be be inſcribed ina Circle, and circum(crib- 
cd about a Circle, . 


Pentagon 
Hep 
C Sides,it is # Septagon 
called a YN Otogon 
Neonagon 
Decagon 


If the Polygon 
conliſt of 


O © cow aw 


Examples of all which you have in the fol 


(179) 


. \-Pentogon 4. OE <> 
The Hexagon 00a within ch 
Heptagon , , 
ng, 


IS 2, | | oy 
eing circumſcribed about 
The Ing the Circle. | 
/ Pecogon 


For the Menſuration of all theſe Regular Polygons, 
there is one General Rule, and that is this«/ 


To the Logarithm of the Sum of half the Sides 
of the Polygon, add the Logarithm of the length 
of a Perpendicular let fall from che Centre of the 
Circle, to the middle of one of the Sides of the 
Polygon 3 the Sum ſhall be the Logarichm of che 
Area of the Polygon. 

Example. In the Pentagon marked with the 
Letter F. | 

Let the Perpendicular be 14, and let one fide 
of the Polygon be 24, and let the Arca of the Per 
tage be required. ! | 

The Side being 24,and there being 5 of them, 
the Perimeter of the Figure will be 1 20, the half 
whereof is 60. Wherefore add the Logarithm of 
bo, to the Logarithm of the Perpendicu'at 14, 
the Sum of them is 2.924.279, and the abſolute 
| Number anſwering thereunto; is 840, and (0 
nuch is the Content of the Pentegon F, as by the 


york appears. | 
Semi- 


(176) 
- Seniperimeter—60 Log-—1.798151 
Perpendicular — 14 Log. 1.146128 


Area —— $40 Log,—2.924279 


TIES 


VII. of the Circle. 


1: The Diameter being given, to find the Cirs 
cumference- | 
The Proportion 1s 
As 7 15tO 22. 
$o is the Diameter, to.the Circumference. 
Wherefore, to find the Circumfterence of any 
Circle whole Diameter is given. - Add the Lo- 
garithm of the Diatmeter given , to the Loga- 
rithm of 22, and from the Sum of them Sub- 
ſira&t the Logarithm of 7, the Remainer ſhall 
be the Logarithm of the Circumference ſought. 


Example 

If the Diameter of a Circle be 113 , whatis 
the Circumference ? 

Firlt, ſet down the Logarithm of 244to which 
Add the Logarithm of 113, the Diameter given, 
the Sum is 3.395500, from which Subtract the 
Lygar. of 7, and the Remainer will'be 2.550403, 
which is the near Logarithm of 355, And fo 
much is the Circumference of that Circle whoſc 
Diameter is 113. 4 

c 


oo Ke  wHEe mo mt 


(177) 
See the Works 

22——Log,——1.342422 

Diatneter 113——Log. 2.053078 


Sum—3.395500 
7—Log, —— 0.845098 


Circumference 355—Log. — 2.550403 


2. The Circumference of a Circle being given, 
to find the Diameter: 


The Proportion is, 
As 22 15 to 7, | 
So is the Circumference to the Diameter. 
Wherefore, To the Logarithm of 7, Add the 
Logatithm of the Circumference given, and from 
the"Simri Subftrat the Logarithm of 22. The Res 
mainer ſhall be the Logarithm of the Diameter, 


| Example. | 
If the Circumference of a Circle be 355, what 
is the Diameter thereof? 
Firſt, Set down the Logarithmn of 7, and to it 


Add the Logarithm of 355, the Circumference 
giren, the Sum of them is 3.395326 , from 
which Subſiract the Logarithm of 22 and the 
Remainer ſhaltb2 2.052904, which is the near 
Logirithm of 113, and fo tnuch is the Diarheter 
of that Circle whoſe Circumference is 355. 

N 


(178) 
7 = Lo.-—0,845098 
Circumference 355—Log, —— 2.550228 


x 


3-395326 
22-—Log, — 1-34 2422 


— 


Diameter 113—Log-——2.c52904 


3- The Diameter being given, to find the Arca 
or Superficial Content. | 


The Proportion is, 
As 28 15to 22. | 
So is the Square of the Diamcter to the Area: 
Wherefore to the Logarithm of 22, Add the f 
Logarithm of the Diameter dqubled, (or twice) I, 
and from the Sum Subſtra the Logarithm of 
28, the Remainer ſhall be che Log, of the Arca. 


Example 


If the Diameter of a Circle be 12, what is the 
Area or Superficial Content thereof ? 

Firſt,Set down the Logarithm of 22,and then 
the Logarithm of 12 the given Diameter twice, 
and Add allthree together, the Sum of them is 
3-500784,trom which Subftra&t the Logarithms 
of 28, and there will remain 2.053626, which 
is the Logarithm of x 13, and ſome ſmall matter 
more, and that is the Arcaof the Circle, & 

c 


(199) 
See the Work. 
223———bogr— 1.342432 


. 1-079181 
Log twice & 102910 


Diameter 32—— L 


| — Arca IR” 
- 25——Log, — 1.447158 


. Area 11 3——=Lpp,m2,053626 


4+ The Circumferency being pines, 40 find the 

Area. 
The Proportion is, 
: As 88 isto 7. 
) So is the Square of the Circumſerence to the 
[eas 
| Wherefore to the Log. of 7, add the Logar. of 
* Fite Circumterence twicez and- from-the-Surn 
ubltrat the Log. of 88 3 the Remainer (ball 
& the Logarithm of the Arca, 
Example. 

If the Circumference of a Circle be 38, what 
ithe Arrxea thereof? | 

Firſt, Set down the Logarithm of 7, and to it 
Ald the Logarithm of the Circumference twice, 
te Sum of them is 4.004664, from which Sub- 
ct the Logarithm of 88, and the Remainer 
Ul be 2.060181, whigh ische near Jogarichm 
115. And ſo muchis the Arca of that Cir- 
6 whoſe Ciscumſference is 38. 

N 2 Sre 


(180) 
See the Work. 


| $ 
Circiaſer $—1— 4; 3778 : 


Sam—4:. 0046 6a 
| BS=nnnLog——1:944453 


| Arca 115——fere-——2-060181 


ya ©) OS 
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$3444 009 30 000000000400 


THE 
MENSURATION 


QF, 
Board, 14 ainſeot,” 
Glaſs, Plaiftering y" and 


Pavement, ICT yling. 
By the TABLE. 


I. Of-Board, 


I» If s Board be g Tucbes Broad, how mmch.in 
height thereof maſt go to. make a Foot ſquare? 


| the Logarithm of 144 (which is the 
Number ot Squate Inches in a Foot, Sub- 
1 frat'the Logarithm-'of the Boatds! Breadth 9 

Inches ; * the Remainer ſhall be the Logarnhm of 


the eng a Foot $quare. 
A 144—Log-—2. 158363 
Rieadth ————— g—Log,—0:954342 


Length of a Foot—1 6—Log.-—1,2$4120 
N 3 2 If 


{(182) 


2. If a Board be 14 Inches broad , and 2c 
Taches lovg , how thany Square Feet are cbn- 
tainl3n that Board ?* . SEEELT, 

Add the Logarithm of 14 the breadth, and 
the Logarithm of 200 the length together; and 
' from theit Sum Sablixact the Logarithry of x 44, 
the Remainer ſhall be the Logarithm of the 
Gontznt. So the Board of 14 Inches broad, Ct 
and 200 Inches long; will contain 19.Fcet, and} C 
ſomewhat more, viz. about ; a Foot. 


Breadth—14——Lyg-—1-1 46128 
Length — 200——Log-——2.301030 


at dtr_n be 


Subſtra& ; 447 5 ; 
144 — Log. — 2.158362 


— 


Content in Feet 19——++Log.—1.258796 


In the working of Queſtions of this kind by Le 
the Logarithmiczl Tabtesjt is neceffary that thath Br 
meaſure whar ever it be;whether Foot, Yard, Ell, Cr 
Rod,or the like,be divided into 100 equal parts, 
and nvt. the Foot ihito7 19 4 as the uſual manner 
is3, And (6 the. dimenſions of any thing to bef | 
meaſured , muſt be' thus taken and expreſſed, 

» This being conſidered, L{hall now proceed. th 
3+ Board or Plank being 2 Foot, and 36bun}] th 
dred paris of a Foot broad, and 17 Foot, and 634] T: 


bundred party of a Foot long bow many Square Foot th 
dth tht Board contain ? © L * 
A 


-(183) 

Add the Logarithms. of 2. 36, and 17.63 toge- 
ther 3 the Sum of them ſhall be the Logarithm 
of the Content of che Board in Feet. 


But here note , 


You muſt, to theſe Logarithms of whote num- 
hel] bers and Parts mixed together,not put the ſame 
4 | CharaQteriftick ( or S1gn Rtanding before the 
nd Comma) that you find in the Table. - But 


I s) 
If the Integer Fig. 2 Jthen the Cha- Yr 

to be Multiplied, w 3 racgeriftick 22 

—{ be in number 4 mult be 3 
Z 4 


As in this Example. 
Foot, Parts. 


by] Length——17 . 63——Lop- 1246253 
hath Breadth 2 » 36-——Log.——0-372912 
{11,0 Content — 41 + 61 Loz. 3-619164 


Where you (ce that the two Log. 1.246252, 
4 and 0:37291 2 being added together,produce the 

Logarithm 3.619164, before which you mult 
(or need) not prefix the CharaCteriſtick x. but 3, 
the greateft that this Table will afford ; and 
w-J then ſeeking the Logarithm 3.619164, in the 
63] Table you ſhall find it to ſtand againſt 41.61 : fo 
that the Board contaiiis 41 Foot , and 61 hun» 
lcd parts of a Foot. 


N 4 4 There 


(184) 


4. There 4 a Room whoſe Floor is 16 Foot 75, bun- 
dred parts broad, and 32. 25 Foot long, Haw 
many Square Feet are therein contained? 

Add the Logarithm of 16. 75, and the Logar, 
of 32.25 together, their Sum is(prehxing a pro- 
per Charaqeiiftick ) 3.732543 , the abſolute 
number an{wering thereunto, 1s and 
ſo many Feet and parts of a Foot is contained in 
the Floor of that Room : 

Breadth—— 16:75—— Log.——1.224014 

Length ——3 2. 25—Log.—— 1.508521 


———_ OE In 


Content—440.02 Log. 3.732535 
So that this Room cantains in the Floor 540 
Foat. and 20 hundred or 2 tenth parts of a Foot, 


Il. of Glaſs. 


J» A Pane of Glaſs bein; 1 Foot 32 parts broad, 
and 4.50 parts long > bow many Foot doth it 
contain ? 

Add the Logar. of the length and breadth to- 
gether,the Sum is the Log.ot the content in Feet, 
, Example. 
Foot. 
Breadth——1.32— Lg.-——1-12c574 
Length —4.50—Lyg,——1-653212 


on 


Content — 5.94—Log.—— 3.873786 : 
- So that this Pane of Glaſs contains 5 Foot,and 
94 hundred parts of a Foot, 2.4 


ite 


(195) 
2, A Pane of Glaſs is 75, parts of a Foot in 
breadth, and of theſe in one Window there i'20, 
and the height of each of them i 2.5 Feet, how 
wawch Glazing u there in this Window ? X 

. Multiply .75 by 20. Thus. 


75——Ly——1875061 
.20———Log 1.301030 
Produt — 15.00 Log. 3.176091 


The Produd is 15 Foot tor the common 
breadth ; then the common height is 2.5. Feet. 
Whercfore Multiply 2.58 by 15, as followeth, 
Common breadth—1 5.00—Log-—1.176091 
Height — 2.5—Log.-—1-397940 


— —— 


Content 37.5—Log.—2.574031 
So that in the whole Window there is con» 

tained 37 Foot, and a halt of Glazing. 

ITI, Of Pavement. 

There is a large Hall Paved with Marble , whoſe 
length is 132.2 Foot, and the breadth 56.8 foot 3 
how many ſquare Fe't are contained therein? 
Add the Log; of the length, and the breadth 

together, prefixing proper CharaQterifticks z the 

Content will be found fo be 7508 Foot, and 9g 

tenth parts of a Foot, which is almoſt 7509 Foot, 

as in the Example. 
Length--—— 132.2 Log. 
Breadth— 56.8—— Log. 


3.121231 
2.754343 


— —  —  — wy ——— 


Content—7508.9—-Lny. —— 5 875579 


(186) 
If « Hill be 63 Fort long, and 28 Foot broad, bow 
many ten Inch Tiles will Pave the ſame ? 


Firſt, Add the Logar. of 63, and 28 together, 
their Sum is 3.246398, which is the Logarithm 
of 1764, and ſo many Square Feet are contained 
in the Hall This number 1564 being Multipli- 
ed by 144, the number of Squarc Inches in one 
Foor, will produce 2540163 and fo many Square 
Inches are there 3n the Hall, 

Now every Tile being 10 Inches Square, will 
Pave 100 Inches of the Hall; Wherefore, Divide 
254016 by 100, {which is done by cutting off 
the rwo laſt Figures) and the Quotient will be 
2540, and {0 many Tiles muſt there be to Pave 
this Hall, and 16 Inches ofa Tile more. 


I V. Of Wainſcoting. 


If 4 Room be 4 Tards, and} tenth parts of a Tard 
high, and 721 rds and 5 parts about ; boty many 
Tara: of Wainſcnting is there tn that Room ? 


1othe Logarithm of the Girt about, add the 
Logarithm of the height z the Sumis 2.493 $06, 
the number anſwering thereto, is 3117 tenths; 
and ſo many Yards of wainſcoting is there in 
that Room. | 
firt about 


Height 


72 5——Lyg-——1.860338 
4-3 — Lig. ——1-633468 


I —nen—_——— —— 


Content——3r11.1 


Log. —— 3.493906 


Z fb hw | V. of 


*9 


_ (187) 
V. Of Plaiitering. 


If a Cieling be 16 Tar4s long, and 9 Tards broad 1 
how many Square Jards aye contained in the 
Citling ? 

To the Logarithm of the length,add the Log. 
of the breadth , and the Sum of them wilt be 
the Logarithm of the Content. 

Length 16 Log. 
Breadth 9 Log. 


\. 


1.204120 
0-954242 


Content — 144 Log.——2,158362 
But if the length and breadth be given in 
Feet , and the. Content were required in Yard, 
As in this Example. 


A Cieling is 48 Foot inlength, and 27 Fort broad, 
how many Tards are there in tb Cieling ? 

Add .the Logarithms of 48 aud 27 toge- 
ther , aud. from: the Sum of them Subliract the 
Logar. of 9,(becauſe 9g Feet are in one Yard)and 
the Remainer ſhall bethe Logarithm of the Cone 
tent in Yards, As in the tollowing work. 

TOTES Feet, 
- Levgth——-48 Lig.——1.681241 
Breadth — 27 Log. —— 1431363 


Sum 3-112604, 
Logarithm of 9 Subſtrat o y5 4242 


— 


Content in Yards 144-—-2.158362 
VI. Of 


(188) 


VI. Of Tiling. 


There is 8 Roof whoſe length with the Barge Courſes 
is 96 Foot , and whoſe length of Rafter with tbe 
Turnings and Eves-boardsis 21 Foot ; How ma» 
uy Square of Tiling will there be to cover this 
Roof? 


Firſt,Set down the Log. of the length 96,and 
then double the length of the Rafter , which is 
21 Foot;and it makes 4.2 3 the Log. whereof add 
to the Log: of 96, and their Sum is the Log, of 
40325 and ſo many Square Foot of Tiling will 
there be in that Roof, and being that 100 Foot 
goes to make one Square of Tiling; cut off the 
two laſt Figures with a daſh of your Pen; (6 
ſhall ir be 40.32, that is 40 Square, and 32 Foot. 
And ſo much Tiling will chere be in that Roof, 


See the Work. 


Length————— 96—-Lyg,—— 98 2271 
Rafters length double 42—Log' —— 1.623240 


Content == — 4032—Log. ——3.605511 


Which divided by 100 is 40 Scuare, and 32 


THE 
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THE 


MENSURATION 


OF 


S0OLEDE 
AS 


TIMBER & STONE, 
By the TanLeE, 


Timber and Stone are Meaſured by the Foot. 
Wherefore let the dimenkons be taken in 
Feet, and parts of a Foot. 


1. If a piece of Square Stone or Timber be 2 Foot 
. broad, 3 Foot deep, and 46 Foot long, How ma- 
ny Solid Feet are contained in that Piece ? 


Firſt,Set down the Logarithm of 2 the breadth, 
and to it add the Logarithm of z the depth; the. 
Sum of them is 0.778151. To which Log, add 
the Logar. of 46 the length,and the Sum will be 
2440901, Whichis the Logarithm of 276 3 mw 

0 


(190) 
ſo many Solid Feet are contained in this Piece of 
Timber, 1 | 

| | See the Work. 


Breadthe——2——Log-——0.301 030 
Depth —— 3———Log. —0-477121 


Sum——0.778151 


Length—46—— Le. 


1.662758 


— 


Content-—276 -—— Log, — 2.440909 


If a Piece of Stone or "Timber be 35 Inches broad, 
and 42 Inches deep,” and 32 Foot; (or 384 
Inches long, How many Solid Feet doth this 
Piece contain ? | 


Firlt, Set down. the Logarithmof the breadth 
35, and to it add the Logazithm of the depth 423 
and their Sum is 3,1673908. To which add the 
Logarichm of the Length, 3343 and the Sum of 
them is 5.751639, From this Logarithing Sub- 
ſira the Logarithm'of 1728 (which is the 
number of Solid Inches contained in one Foot,) 
and the Remainer will be 2.514096, which is 
the Logarithm of 327 almoſt 3 and ſomany Feet 
are contained in that Piece of Timber. 


See 
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See the Work- 


Breadth——35—— Lg.——1.544068 
Depth 42—— Log, —— I.6 23240 
3. 167308 
2-584335 


Sum 
Leugth — 384—— Log. 


CU —_ $+*75 16 2» 
1728——Ly,———3.237543 


Content—327 Foot fere. 


Am 


2514096 


I might inftance in divers other Examples of 
ſeveral kinds , which would rather make the 
Book Great,than uſcful; For whatſoever may be 
done by any Tables yet in being; (of thisnature) 
may be performed by this. And forRegularSo- 
lids, and unequal fided Board and Timber; alt 
the precepts delivered in the foregoing parrs of 
this Book, may be applicd to the Table. 

I nced not ſay any thing move of the mani- 
fold uſes that this Table is ſubſervient unto the 
which is ſo. well known alrcady to allArtiſts, 
ind for othex Artificers : the Precepts here de- 
livered being general, they make uſe of itin al- 
moſt any thing that concerns Mundane Afﬀairs. 
and therefore, to the uſes of it in this place, I 
hall at this time put 


An End. 
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A N 
APPENDIX. 


Shewing the further Vſe of the 


foregoing Tables in two Parti-J;, 
calars, (Viz.) cut 


1. 'N ſhewing how to find the Solid Content Bot 
of a Picce-of round Stone or Timber by 
Addition only. | 
And, F. 
. 2». In Gauging of .Catk, by help of a LineotY * 
Rod of common Inches , cach Inch being Divi: I | 
ded into Ten equal parts, | 


' All-manner of Board, Glaſs, Stone, Timber, I. 
&c, may be meaſured by help of the Table, and I3- 
the Ukrs of them in this Tra&t before delivered. $4 
But for variety, I ſhall:add ſame for the Uſes of 
the ſame Tables, whereby you ſhall find the Con- JTh 
tent or Solid Capacity of Round or Circular So-f| ' 
lids, as Trees, Columns of Wood or Stone, &«: bc 
And alfoin the Ganging of Cak, 


L Hiww 


<> £> 


(97) 
i» How to Meaſure 'Ritnd or C ircular Solids. 
7 ' ; TT *$h \ 


 For«the Meafſuting* of theſe Cirentdh Solids; 
this nurhber is always tobe had in remierabrance ; 
umely, [6.65772J , , _ | 

Having this number, ſet'je down; then having 
tken the Diameter'6f" the ColummitiThehies, ſer 
down the-Logarithm thereof two times 3' under 
his conſtituted number; Laſtly , fetdown the 
Logarithm of chelengthin Inches -(ah&add all 
theſe four numbers together , the ſum of their 
utting off with your PenCthe laſt Figure roward 
your Jeft hand) ſhalt be the folidity-of the Piece 
of $19nt,,or Timber tequired, 2h 


| Example 1. FOE 

F z rothid Columi or Pilter of Stone oy Wood, be 
35 Thches Diameltr ;' and the length-if the ſame 
be 364 Incher, boiw'riwth doth the Piede tontain # 


1. Set down the conſtitated numbar=—5; 65772 
2. The Log.of 35 Inches,the Diam. 35-1,54406 
}, Theifame again —V,54406 
++ The Log.ot 364,heleagth-—364*2;56210 


The Logarithm of —— 203 2,30794 
Which 203 is tlic neate(t number in the Ta» 
les; and therefore the Column "of Stone or 

Imber contains almoſt'z03 Foot, | 
O Examp/t 


(138) | 


NY IE Example 11. | 
If the Diameter of a round Column be 15, Tnche, | * 
and the length theresf be 105 Inches bows many | *' 


ſolid F482 are contained in that Column ? 
1+ Thecquſlituted number ——— 6,655721 


2, Thehog- of the Diameter— 15—12317609 ” 

3- The lame again ————— 15—1; 19609 

4+ The-Logar, of the length —105—2,02118] 
bo 


ThesLogar. of — 10.7 4,1,0;10 


Which 10;74 is 10 Faot , and 974 hundredfj ?* 
parts of a Foot 3. and:{a' many Foot are con-f| © 
tained in that Column of-Stone or Timber, thath * ; 
Is 10 Foot, and three quarters. x 


Now. If the Colums, or Pillar yz Or other round - 
body be.not equal at both ends 3 take the Dix a 
meter about the middle thercof for a Mean. I 


The Uſe of the Tabler in Gaging of Cazsk. 
For the finding of the content of any Veſſc] 


three Lynes:\muſt be fixftmeatured with a Rule 
or Rod; namely, 


1. The Diameter of -the Heads: 
2. The Diameter of the Bongs. 
3. The length of the Veſſel, 


TR. B64 
And theſe three lengths muſt be meaſured by 
z Linc of laches , each Inchbeingdivided into 
10 parts, for that is the moſt convenient of any 
9} other. For in taking of your Dimenfions , if 
you put your Rod intq_ the Bong of,}ygus, Gask, 
nd pyt.:it to the bottom right there agsinſt, 
/?Þ ind find it 30 Inches degp-, you nead.butadd a 
9 Cpher thercuoco, and is will be 309, and fo-are 
"6 0 jour Inghes ealily reduged imo hundred parts. 
gf) —But if the Diameter at the Bong had nor 
bY been even Inches, as io the laſt ,, but jt had been 
«a0 0 Inches), and 6 tenth parts of an Inghy then 
n.{ ® iced of adding a Cypher to the, 29, add 
2 6, will che Diameter at the Bong: be 306 
parts, and ſo of any other number of parts. 
Thys have yau attained to the Diameter at 
aÞ th: Bong- Now for the Diameter at the Head, 
"L taking the greateſt length without, and making 
in allowance ( according to diſcretion) for the 
thickneſs of the ſathe , which Diameter at the 
Head we will ſuppoſc to be 24 Inghes, and 2 
tarts, that is reduced 242 parts. 
" Theſe two being attained , The next length 
"or Meaſure, is, the length of the Cask , which 
muſt be taken in the inſide of the Cask. between 
Head and Head , by means of ſome Inſtrument 
to flip in and out 3 and we will ſappoſe this 
length to contain 50 Inches, 6 parts ; And thus 
ave you found 


O 2 ThE 


(160) 
The Diameter at the Bong ——z6 
The Diameter at the Head ————— 24.2 
The _____ of the Veil ——— 5 


bt refieth now to- find a'mean Diameter be» 
tween that of the Head, and that of the bong, | : 
which you may thus attain. | 

T. Add the Diameter of the Head, and the 
Diameter of the Bong together,and half of that 
fum refer. 

2. Take the difference between the Diametet 
of the Head and Bong ,' and add a-fourth part 
thereof to the former reſerved nnmber; the (um 
of thole ſhall be the Mean Diameter fought. 


Exemple in the fopementioned Cark, 


The Diatneter at the Head — 24.2 
The Diameter at the Bong—30. 6' ; 


JC CO 


LO — 


Their (um 54-8 


Half their ſum 


27-4 Reſerve ! 


—E————— ——_— n 


The difference of the Dia- p h 
meters at Hcad and Bong — 4 
A _ part thereot—t1. 6 J 


The Mcan Sat 29.0 


VC, 
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Being thus prepared , you may attain to the 


content of the Cask, as followeth. 


1. Set down the conſtituted number { 453165. ] 

2+ Set down the Logarithm of the Mean Dia- 
meter twice. 

. Set down the Logarithm of the length, 

4. Add theſe three vumbers together , and cut- 
ting off the firſt Figure towards your left 
hand, the reſt ſhall be the Logarithm of the 
content of the Ycſlel. 


Examp's. 
Conſtituted number —————- 4.53165 
The Log,of the Mean Diameter,290—2.46239 
That again — — 2.46239 


The Logarithm of the length-—506—2 70415 


The Logarithm of 144 ncareſi———2.16058 


So that the Cask contains 144 Gallons , and 
ſomewhat more, becauſe the Logarithm found, 
is greater than the Logarithm of 1 44. And how 
much more than 144 Gallons the Veſſel doth 
hold, you may thus find. 


1 Take the difference between the Logarithm 
of 144 and 145, which you will find tobe 
300, this number mutt be your Diviſor, 

| O 3 2; Take 
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2. Take the difference between the Logarithm 
* of 144, and the Logarithm found, which yoy 
will tindt0 be 222. 


( 
k 


3. Multiply this 222 laſt found by 8, (for there 
be 8 Pints in one Gallon,) and the'Produ& 
ſhall be 1756 for your Dividend, 


4+ This 1756 being divided by 300, giveth in 
© the Quotient 6 ferez and fo the content of 
the Vellcl is 144 Cy and 6 Pints almoſ;, 


A Supplement, 
Wherein is contained and plainly de- 
monſtrated the Uſe of the 


Scale of LOGARITHMS, 


(Vulgarly known by the name of 


(uneer's Line,) 


I N 
Arithmetick and Geometry. 


But more particularly applied to 


The Menſuration of Swperficies & Solids, 
as Board, Glaſs, Floors, Partitions, Pavement, 
IW ainſcot, Brick; work and Tiling, 

As alſo, 

How to Meaſure” Store, Timber Squared or Cix- 
cular, Cones, Cylinders, Cark, &c. 
WITH 
Divers other things of good uſe for all Artifi- 
cers, and ſuch as praiſe the commendable 
Art of 


MENSURATION. 


-— — O—_ — ————<_— ——— ———— 


By Joba Wiblin Carpenter. Philom. 
Lexdon, Printed for John WViliamſon,A.D. 1677. 
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L. THE 


DESCRIPTION 


Of the 


Line of Nolary: 


His Line is nothing elſe but the forego- 

p ing Table of Logarithms projected 

vpon a Rule; the manner how *tis in+ 
ſcribed thereon, is well known to the Inſtru- 
ment-maker, and thercforc needs no diſcourſe 
thereof in this place. 

You are to underſtand that this Line is vul- 
garly made after this form , viz. At the begig- 
ning thereof is placed the Figure of 1. and ſo 
procceds from 1. to 2,and from 2.to 3. 4. 5. 6. 
7-8. 9. unto 1+ again , placed in the middle of 
the Rule, which proceeds i in the ſame order to 
the other cnd of the Rule, cnding with 10. , 

This 


(2) | 
This 1 at the beginning of the Rule ſometimes 


xepreſcnts 1 only, and then that.in the middle 
figtiifics 10, and that at the other end 100. 


Again, if 1 at the beginning denotes xo. then 
1 in the midlt is x00; and 1 at the end 1000. fo 
that for any number under 1@00. the Figures 
very readily dire you. 


Note farther, as the whole Line is divided in- 
fo 100 parts: ſois eachof thoſe parts ſubdivided 
into 10 parts more, or as the length thereof will 
permit , more or leſs, in decuple or tenfold 
order. _ 


Il. Nameration or Notation upon the Line 
of Numbers. 


Ny Number under 1000 being given, to 
fhnd the Point on the Line repreſenting 
the lame. 


R ule. 


Make ſearch for the firft figure of your num- 
ber, amongſt the figured diviſions :; In the next 
place; for your ſecond figure, count ſo many 
tenths from the long diviſions, forwards on, to- 
wards the end of the Rule, (viz. next the right 
hand) as the ſecond figure amounts unto or if 
' t be three hgures, account from the laſt _ 
0 


(3) 


ſo many centiſms as that figure hath units-3'and 
if there be four figures, you muſt take as riear 
at eftimation thereof in 4 ſame order, as you 
can by your eye, ard the lewgth of the Lihewill 
n | permit. Sous * 
0 Example Ts "8 
s Let the number propoſed be 12: to- find the 
point on the Rule repreſemting the ſame.- - 
Here you ſee 1 is the firlt Figure, which I 
\ | chuſe in the middle of the Rule, aud byzcaſoh 
d | 21s the (ſecond figute , I count twotenths far- 
11 | ther towards the right hand,and that is theplace 
4 |} or point of x2 required 3 where *tis frequent to 
have a braſs Centcr pin, by reaſon of nts,often 
uſe. | 
'e | Example 2. 
Suppoſe the point which repreſents 144 be 
required upon the Rule. 
Here in this caſe I make choice of x in the 


, middle for the firſt hgure, and for 40 the fecord 
hgure I account 4 terths forward, and for 4 the 
laſt, I reckon 4 Centiſms or 100 parts, which is 
the point delired, 

in Example 3. 

it Again, admit | would find the point which 

y | repreſents 1728. the Cube Inches ina Foot $0- 

- | lid- | 

t To perform this,T take x in the middle of the 

f | Line, for the (-cond hgure 7I account 7 tenths, 


which denotes 7op. and for the third tigure 2, 
| FE UNE wT ſ 


@_ 


T reckon 2 Centilms from the tenths , which 
xepreſents 20, and for $ make as near an eſtima- 
tion as you can fory he thouſand part , ( except 
your Line be long 6aqugh to have thole ſubdi- 
viſions.) 

This will be better underſtood by little pra- 
Rice than by many words, and toan ingenious 
headpiece cannot be difficult to apprehend. 


III. How to find a Fraion on the Line 
of Numbers. | 


'] Hefe you are to note arc expreſt upon the 
Line no otherwiſe than Decimal Fractions, 
as thus, viz. 


I - I I 


| RE. __; 


IO 100 1IO000 


(or thus, 


O1 Col 0001 &c. 


And thus you muſt underſtand them whether 
Inches, Feet, Yards, &c. and thus all other Fra- 
Qjons muſt be reduced into Decimals, and upon 
thjs coi.fideration they are expreſt as whole 
numbcrs upon the Line, 


Pros. 


| 
< 
] 
| 


1 


er 
No 
Dn 
le 
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(s) 
Pros, I 


To multiply two Numbers given by the 
Line of Numbers. 


T Hc Proportion is, As x is tothe Multipli- 
cand : (o the Multiplicator to the Produth. 


R UV L FE. 


So that if you extend the Compaſſes from x 
to either of the Numbers to be mukiplied ; thac 
extent will reach the ſame way from the other 
Number to the Prodlug. _. | 

Example 1. 

As 1to4q: ſo7 to what? Or, 

As1to$S: ſo5 to what? 

Firſt, 1 extznd my Compaſſes from 1't94,and 
that extent will reach from7' the ſame'way® to 
28z orfrom 1 to 7 will reachfrom 4 to 29; 

And (o the extent trotti 1 to 8, thall reach 
from 5 to 40, according to'the ſame method, 

Now it you arc at a' fland to know what 
namber of places are contained in the Produd : 
Note that the Produ always contains as many 
hgures as are in the Mw{tiplicand and Multipli- 


cator both z unleſs the two (firſt figures of-the 


Prodytt be greater than the two tirfi igures in 
the Multiplicetor : if ſo , the Produ} mult have 


One 
oy 


(6) 
one figiire leſs than are in the Multjplicator , and 
Multiplicand, , 

Thus 47 multiplied by 25 is 1175, but 16 
by 16 15 256,and confiſts but of three places for 
theafarclaid regſon. 


Pros. IL. 


Ti 0 Divide one Number by another. 


TH proportion is, As the Djviſor is to t : (o 
is the Dividend to the © wotient. 

This is not much different from'the work in 
Multiplication upen the Line, it being the con« 
verle. | 

Example 2. F. 
_--L would divide: 4o by 5, therefore I cxtend 
the Compaſſts from the Diviſor, 8 to 1, The 
ſame extent will reach from the Dividend 40, the 
ſame, way to 5 the Pucuient. 

But in greater Diviſions by the Line to know 
the pumbcr of figures in the Qnotient, take this 

TL KULE, | 

Note the difference of the number. of places 
 or- figures in the Dividend and Diviſor , then in 
caſe the quautity of the two firſt figures to the 
left hand in your Diviſor , be lels than the quan- 
tity of the two firſt figures to the left hand in 
yout 


MM , cas oc a a OE a 4 a & TT: DP£4 am i.d 
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07) 
your Dividend , the Quotient ſhall have one fi- 
gure more than the number of difference: But 
where the quantity of the two firſt figures of the 
Diviſor , is greater than the quantity of the two 
firſt figures of the Dividend, the 2wotient will 
will have only that number of tigures noted by 
the difference. So 245 divided by 15. will have 
two figures in the ©notient 3 but divide 240 
by 36, and there will be but one tigure in the 
Dnotient, 


The wſe of the Line of Numbers , in meaſuring 
any ſuperficial Meſure , 4s Board, Floors , 
Wiinſcot , Gloſs , &c. 


The common way of. meaſuring is with a 
two foot Rule, divided into 24 cqual Parts or 
Inches, each Inch being ſubdivided into halyes, 
quarters, and half quarters, for the exad taking 
of dimenſions; but this js notſo agreeable to 
the Line , as foot meaſure is, and therefore he 
that would meaſure by Mx. Gunter's Line,ought 
to have a Line of foot meaſure upon his Rule; 
which is onlya foot divided into 10 more (hall. 
er diviſions , and being thus prepared , you -ſhall 
thereby eaſe your ſelf very much in your men« 
luration. 


Pros, 


(8) | 
Pros. II. 


Having: the breadth of any Superficies given, |, 
in Inches. and the length in Feet.to find 
the Content in Feet; 


Example 3- 


E the breadth given be 25 Inches, and the þ 
length 19-toot 2 ithchesz extend the com< 
paſſes frm 12 to 25, the breadth in inches,and 
that extent will reach from 19 foot 2 inches the 
length, being once repeated upwards towards : 
tee right hand, to 40 foot, the content requi- 
TeRz? 1. 4 c 


RAR IV... 08 
Hanis the breadth and length of any $u- 


 iperficies given in Inches , pu find the 'e 
Content in Feet: fMz 4 dl 


THe Proportion is , As1 144 ug 5590 num- 'Jou 

ber of ſquare inches in a fuperhicial toot) be 
Is to the breadth in inches: fo is the lengthin I; 
aches to the content in {cct, 


Example 


(9) 
Example 4 _. 
Extend the. Compatles from. 144 to the 
breadth 25 Inches, and thatextenc will reach 
from 230 Inches the length, to 40 Foot the con+ 
tent as before. 


© T— ll 


Pros. V, 


Having t the breadth and length of a any ob- 
long Superficies given in Inches, to "Fad 
the Content in Inches. 


8. | 
—” 


"He proportion is, As I Inch tothe breadth 
inlaches: fo is the IT Inches to the 
contens in Inches. , 
, ..._ Enem le 5. 

Extend the Compaſles from 1 in the riddle 
of the Rule,, to, 25 Inches the breadth, and that 
extent will reach from 230 the length i in Inches, 
to 5750 the content in Inches., _ 

Now to bring theſe nambers of Inches into 
Feet, extend the Compaſles from x in the mid= , 
dle of the Line, to 144, and that extent of the 
Compaſſcs will reach from 5750 ( the whole 


Joumber of Inches) to 40 the content in Feet, as 


before, the Compaſſes before once turned down» 
wird towards the left hand. 


P Pro, 


- 


(lo) 
Pros. VI. 


How to meaſure any Superficies by the Line 
of Foot Meaſure , which # performed 
. only by Multiplication. 


Dmit a Board be x foot 5 (tenths of a foot [, 
broad, and 20 foot long, how many feet 

are inſuch a board ? Es. 
Example 6. 7; 

Extend the Compaſſes from 1 in the middle 
of thc Rule ( or Line) which is 1o, the fide of a 
ſquaxc foot, to the fitth and longeſt diviſion, be- 
tween x and 2, and that extent will reach from 
20 foot the length, to 30 foot the content. 

But if you would have the content in parts I, 
of a foot, youarc to work thus : Extend the 
Compaſſes from 1 or 10 inthe middle of the 
Rule to 15 the breadth, which is 1 foot 5 parts, 
and that extent will reach from 200,the number 
of parts in the whole, to. 3000, which is the 
whole content in parts, 

To bring this number of parts into feet , ob- 
ſerve this Rule. ' Account how many hundreds 
or how many thouſands, ſo many ſquare feet is 
in that ſuperficies: or ſo many thouſands you 
have,ſo many 10 foot there is , which is but the 
fame thing. 


But 


(11) 
But if you meaſure board that is under a foot 


broad,then obſerve to turn the Compaſles down« 
wards towards your left hand. 


1 Example 7. 


Admit a boartl ginches broad, atd 20 foot 

long 3 extend the Coampaſles from 12to 9, the 

Xt Flame extent will reach trom 20 to 15, the con+ 
 Frent required. | | 


To meaſure Glaſs, or any other Superſicier, 
is in effect but the ſame thing. 


Mm Example s. 


Suppoſe I have a piece of Glaſs 18 Inches 
he (94d, and 40 Inches in length, extend the 
he (Cmpaſicy fram 144 1018 the breadth, and that 
rxtent will reach trom 4o the length, to 5 foot 
the content, Or thus, by foot meaſure, extend 
the Compaſſes from xoto 15, and that extent 
vill reach from 35 the length, to 5 footand & | 
þ. Ijarter, the content as before. 


P 2 Pros 


,” 
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Pros, VIII. 


Having the breadth and length of any Su-} 
perficies , either Plaiſtering , Wainſcot, 
Hangings, in Foot or Inch meaſure , to 
find how muth in length countervail: 
ſuperficial Foot in the ſame meaſure. 


He Rule is this, Divide 144 the ſuperficial 
.* Inchesof a Foot ininch meaſure, or 1600 
the ſuperficial Inches of a Foot in foot meaſure, 
by the breadth (viz. the height of your room 
taken in the ſame meaſure; ) and the Dwotient þ 
gives the number of Inches you are to meaſureÞ,q 
forward for a {quare Foot, which upon the Linefl,, 
is .thus performed : Admit the breadth givenf{ 
-73 parts of a Foot , the extent from 78 to 1}, 
ſhall reach from x to1,28: ſo that x Foot anc 
28 partsin length, contains a ſuperficial Foot at - 
that breadth. And after .the ſame manner i 
Inch meaſure, the breadth being given 1 4, 25 
( viz, a quarter ) the length of a Foot will be 7 
found 10 Inches i tenth and a half; The ſame 
method is to be followed in meaſuring of Board 
where note, if it be broader at one end than the 
other, you are to take the Arithmetical mean,viz 
add the breadth of both etids together,and take | 
half for aTnean breadth, * 


Audl* 


(13) 
And for meaſuring of Floors, Partitions, and 
kich like , *tis but maltiplying the length by the 
-—#a , and the Prod? gives the Content de- 
ired. DIE TE 

Yo | | 


cot, — — DUTY 5 ."FLETO 
to | 
7 Pros. VIII. 


there is 4 Roof which is 16 Foot @ quarter. 
cial} broad, how mmch thereof makes « ſquare, 
oooy which is 10 Foot every way £ 
are, 
omgT fy Ere if you divide x00by 16, 25, the Quo- 
__ tient will be 7 and 15 parts, or rather 2 
ſure parts almoſt: ſo that if you extend your Com- 
JnYraſſes from 16 to 1, the ſame extent will reach 
Venffrom 1 to 6 and 2 parts fere, and ſo much in 


o h kngth ſhall be an exact quare. 


MT 


fi y 
pe PROB. I. 


ww there is @ certain Tard to be paved, which 
is 17 Foot 33 parts broad, how mmch int 


ard | 
hf length makes a 1 ard 2 
JVI | 
take 


1s this here is your Rule : Divide 9 the 
ſquare Feet ina Yard,being increaſed by Cy- 
G.. ” "my phers 


\nd 


\Y 
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phers at pleaſine, by 14,33 chic bteddth, the 


whteht gives 052, Which 18 the length of one 
==} ſhit if you extent the Cotiipaſles from 
17,33to 1, the ſame extent will reach from 9g 
the ſquere fect ina yard, to 5. 2 parts fere of a 
foot, accounted towards the left hand 3 and the 
 fers 5 parts of a fot and 2 tenths in length, con, 
tains a ſquare yard. 


, Ws. FT WIS. - CO "08 "= Y d 
hd 


P {5 Xs 


Hdmit there be a certain Houſe tiled;whoſe 
breadth is 16 foot and « quarter, and 
length x7 foot, Twonld know how many 
ſquares of Tiling # contained therein, 


[| Double the length (thereby to take in both 
fides of the Roof) which amounts to 94, 
which multiplicd by 16, 25 produces 1527, 5, 
This Prodxt divided by 100, and the Qworieat is 
15 and 28 parts fere, the content bf the Tiling. 
Which is moſt cafily performed by the Line on 
this manner : For firlt the extent from -1-to 94 
will reach from 16,25 towards the left hand un- 
to 15,27 and half, che Prodult; which codivide 
by 100 only cuts off, 2 Figurcs as a FraRion to- 
wards the right hand, and the @»otient is 15 
ſquares ahd 28 parts fer?, viz @ little above a 
garter more, od RS 


—_— = 7 — 4a a cc < c ou | m— 


(15) 
Pros. XI. 


To find the Content or Area of « Triangle, 


Irſt you are to take the neareſt diſtance or 
length between the Boſe and oppoſite An- 
ele , ſo having this perpendjcular length , and 
the Baſe in any kind of meaſure , viz. foot or 
inch meaſure; Multiply the one into the other, 
and half the Produ?F 1s the Content ; or multiply 
half the Beſeby the whole Perpendicular , or the 
whole Perpendicular by half the-Baſe, and the 
Produdt gives the Contems defired. _ 


® 


ws Example. 


Thus having the hipe end of a Roof, 28 foot 
for the Baſe, and 12 foot for the Perpendicular, 
theſe drawn one intothe other by the Rules of 
Multiplication, produces 336 feet; whoſe half is 
168 fect for the Cynternt Itfered: or if you mul- 
tiply half 28, the Produd is the lame. And thas 
you may meaſure tbe Gable end of 8 Howſe , or tbe 
bipt endof « Raf, 


(16) 


How 10 meoſure Irregular Superficies. 


Ttis is done by reducing them into Trapezies 
and Triaxgles, which is largely ſbewn in the for- 
mer part of this Book, and therefore I ſhall-for- 
bear ſpeaking any thing thereof. 

'" But note, if you have'an Equilatera} Triangl: 
to meaſure, 27%, every ſide equal i in.length; you 
my meaſure it by this proportion : AS1 to433; 
: {> the fide of the Triangle given in' Feet 
| and Inches; &$e; to the Faket we finding 


Fl EI ah: 45 jt 


'P ROB. "x1, 
The Diameter of a Cirele given, to find the 
\Clrraghferance aa Line, 


Fr 


0 firſt, As 7 is (O 22, oras1 is ;to 3,14:o 
the Ark a to the Girenmference : 1 hus 
ſuppoſe the Diameter be 12/Inches, the Circum- 
ference will be found 57 and 4oparts of ari Fagh 
almoſt ;-ſo 'that if you'extend; the Compaſſes 
from 7 to 22, orfrom I to 3,14, the ſame extent 
ſhall reac!) upon the Line from 12 to 37, and 
70 parts almoſt; or if the Diameter were 20, 
the” ſame extent will reach from chence to 63, 

| the 


Ru Jy Ia =», yl 


(17) 
the true Circumference defired. Or -baying,. the 
Circumference, you may find the Diamerer, it you 
ſay, As 22 to 7,0r aS1 to 0,318: fothe Circum- 
ference to the Diameter , which is wrought upon 
the Line in the ſame manner as the former, 


_—_w— 


Pros. XVII. 


Having the Diameter of « Circle to find the 
 ſupetficial coment, and the Converſe, ' 


THe proportion is thus; fay,' As 14 to 1 1107, 
as 28to 22, or as I to 079: [o is.the ſquare 

of the Diameter, ( which is only the Diameter 
multiplied into it ſelf ) tothe Ares or ſuperticial 
Content, | 

Otherwiſe you may reaſon thus, As 1 isto 3, 
14: ſo isthe ſquare of the Radius or Semidiame- 
ief "$0 the Content as before. Gn 

So, for example, in the former Circle whoſe 
Diameter was 12, the Content will be found 113 
and better, For if you extend the Compalles 
from x to 3,14, the ſame extent of the Come 
paſſes ſhall reach from 36 (the ſquare of the Se- 
midiameter) or from 144 , the ſquare of the 
whole Diameter, to 113 and bettcr, the Area 
defirxed. In like manner the extent of the Com- 
paſſes from 14. to 11, or2$ to 21, ſhall .reach 


(18) 


from 144 the ſame way downwards, to the Con- 
tent, 113 as before. 

Now the Converſe of this Problem is by chang» 
ing the proportion , having the Area to find the 
Diameter 3 therefore ſay, as 11 to 14, oras 22 tg 
23 &c, So the Arez to the ſquare of the Dia- 
meter defired 3 and this is wrought in allre- 
ſpecs like the former upon the Line. 

And after this manner you may meaſure the 
Content of any Circular Form, as Glaſs, (which 
is often fot ornament wrought in that Form of 
Circles)-and here I may hint , that there is no 
neceflity to cxprels all particular Forms that are 
fo be meaſurcd in ſuperficial meaſure , fince the 
former Rules are yarioully applicable. 


hb. — 


Pros. XIV. 


How to meaſure a ſquare Solid, as Timber, 
Stone, or ſuch like. 


f Rule is,. firſt to find the Area of the Baſe, 

(or one ot the ends in Inches) and multiply 

that into the length, 'gives the Content in Inches, 

which divided by 1728, the Dnotient is the Con* 
Ferts 

Example. 
Admit the piece of Timber be 16 Inches 
ſquare, 


(19) 
ſquare, and 18 foot long, there will be found 33 
foot in that ſolid : For extend the Compaſſes 
from 12, the fide of a foot to 16 Inches the lide 
given,the lame Extent twice repeated ſhall reach 
to.32 the ſolid feet in that piece. 


DE — 


Pros. XV. 


How to meaſure a piece of Tiwiber by the 
Lipe whoſe ſides are unequal. 


Aving the two ſides given , multiply one 
into the other, from which ProdxG extract 
the (quare Root ( which is only to divide the 
ſpace between thoſe two numbers or fides into 
two equal parts upon the Line, and the point of 
the Compaſſes falls apon the Roos defiredsz or 
having the Produ@ of the.two unequal. [ides gi- 
ven , extend the Compaſles from 1 to that Pro» 
dufl , and the middle between thoſe two num 
bers is the Root required) thus having obtained 
the tide of the true ſquare 3 extend the Com» 
paſſes from that point to 12, the ſame Extent 
ſhall reagh from the length to the Contens, being 
twice xepcatcd, as beforc in the other. | 
Example. 
Admit one fide be 13 Inches and rhe other 
17, the middle way between theſe two numbers 
upon 


_ (29) 


upon the Line , fallsupon 14,4 fere, which i is 
the Root of that Produd, viz. of 2215 that point 
ſo reſting,extend the other to 12,upon the Line, 
and that Extent being twice repeated, will reach 
from the length 19 Foot and a halt, to the Con- 
tent 30 Font fere, * And'thus a ſtone Peer miy be 
meaſured according to the ſame method,or. any 
other ſolid equivalent, 


Pros. XVI 


Having the Area of the Baſe of 4 Solid, to 
find how much in length makes a Foot 
forward, &c. 


FT*: the fides be either equal or unequal, the Ares 

is ealaly gotten by multiplying one ſide into 
the other; which Prodnt?] is to be a Diviſor, and 
the Dividend 1. or 1000, &c, and the © wotient 
is the length of a Foot ſolid requircd. 


Example. 


Adimit" | piece of Timber be 1 Foot 75 parts 
or three quarters one way, and the other way be 
x Foot and 25 parts or a quarter , the Reſtangle 
of theſe two will be 2 Foot 185% parts fere 3 then 
j extend the Compaſles » hwy from 2,185. 
tO 


(a1) 
to 1. and the ſame Extent of the Compaſſes will 
reach from t downwards, to 04,57 parts, and 


ſo that 4 parts and 57, forward upon that Solid, 
is equal to a Foot in Foot meaſuie. | 


LO — 


Pros. X VIE 


How to meaſure 4 round Solid or Column, _ 
Cylinder or Pillar, &c. 


TO perform this, take the Diameter, an by 
. that find the Area of the Baſe or Circte at 
one end, viz. the Content in Inches, which mul 
plied bythe length in Inches, gives the Content 
in Solid Inches, which divided by 1728 the So» 
lid Inchesina Foot, the Quotient 15 the Content 
in Fcer. Otherwile thus: having the Areq or 
Content of the Baſe (as is before fhewed Prob.r 3.) 
hnd"the (quare Koot thereof as before directed, 
and then *tis reduced into an exa& (quare Solid, 
and meaſured in all reſpe&tsas was ſhewed Prob. 
14. and therefore Examples are needle(s: or if 
you would know how much in length inakes a 
Foot, having the Ares of the Baſe , work as you 
are dire&ed inthe laſt Problem, and you ſhall 
Cbtain your delire, 
v- oy PTS A 


Pros, 


(a5) 
Pros. XVIII 


How to meaſure Square or Round Timbey 
#hat 7s bigger at one end thanthe other, 


T Rule is thus : Firſt find the Arez of both 

ends, (as is alreatly ſhewed) which are uſu- 
a'ly termed their Baſes , multiply theſe 2 Baſez 
one into the other, and extract the ſquare Rooe 
of that ProduG : again, add both the Baſes and 
this ſquare Root together, and multiply the ſum 
thereof by one third part of the length, and the 
Produt will be the Content required, 


As for Example. 


Suppoſe a piece of Tapering Timber be 12 
foot long, ands tenths, and the breadth of the 
Boſe at the greater end is x foot 3 quarters.or 75 
patts, and the depth is i foot 32 parts , which 
multiplied together produces 2 toot 31 parts for 
the Content of the greater Baſe : Now the Byſe 
at the lefſerend is in breadth x foot 2 parts, and 
the thickneſs or depth ſuppole 9x parts of a 
foot 3 theſe two multiplied together , produce 
the leſſer Baſe 1 foot 092 handred parts of a 
foot. Theſe two Baſes drawn into each other, 

produce 2,52252 the ſquare Roox whereof is 
| : 1,588 


(23) 
1,388 and better 3 unto which add the ſum of 
both the Baſes, the total will be 4,99 which be- 
ing multiplied by x third part ot the height, 
viz, 4,2 the Produdt will be 20 foot and 96 parts 
fere , the exact Content of the ſaid piece in foot 
meaſure. 

This is ſomewhat tedious, I muſt confeſs, for 
Workmen in their practicez but I inſerted it 
the rather, becauſe tis *an exat Geometrical and 
demonſftrative way , and the trueſt way tor exa&t 
Menſuration of ſuch Solids : although for com+ 
mon ordinary Timber , that old way of taking 
the Compaſs or Ares in the middle tor a mean, 
may ſerve and what is here mentioned of mea- 
ſuring theſe kind of Solids , which are the Seps 
ments of Cones and Cylinders , may allo be un- 
derſtood in the Menſwration of Brewers Tuns, 
either round or ſquare, 


Non —— 
—— ——— 


Pros. XIX. 


How to meaſure a round body, viz. 4 Globe 
Sphere, or Ball, the Diameter thereof be- 
ing given, which is eaſily obtained by 
help of a pair of Callepeers. 

iſ RIG proportion 1s as 4t fo 22» Or More yul- 


garly as 21 : 11, or if you pleale as 1 to 
QJ2z 


(9) | 
032, ſo is the Cube of the Diameter to the Cons 
#ent required. 

Note , That the Cube is only the Diameter 
multiplied into it (elf, and that Produd# multiplj- 
c4 again by the Diameter , produces the Cube : 
Thus'a Sphere whole Diameter or Axis iS 12 In- 
ches , will be found to contain 905 Inches and 
14 parts; z Forextcad the Compaſſes from 21 to 
31, the ſame will reach from 1728, the Cubeof 
the Diameter, to 905 and better, viz. almoſt go6 
Inches. 
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Pros. XX 


How to meaſure any Caik, Bartel, Pipe, 
Hoe ſhead, or other Veſſel, &c. 


Irft take the Diameter at Bong in Inches and 


parts, alſo the Diameter at Head in the ſame þ 


meaſure , together with the length. Secondly, 
By the Rules before given find the Area of thoie 
2 Circles; having ſo done, take one third part 
of the Area at Hcad ;- and two third parts of the 
Area at Bong, and add them together: and 
thus your Veſl:1 is reduced into a Cylinder. Then 
multiply that- Product by the length, it gives the 
Content in Solid Inches , which divided by 231 
for Wine , 282.for Ber and Ale. ; gives the truc 
Content in Wine or Ale Gallons, Ex+ 


[Og —_ % _ FY 


25) 
Example. 


Admit a Veſſel whoſe Diameter 'at heal is 1G 
aches, and at Bong, 32, but the length 40 In- 
ches 3 by the. foregoing Rules. one third of che 
frea of the Circle at Bung will be found 268,2, 
which doubled and added to the one third of 
he Area of the Circle at Head 84,9, .the fum. 
yill be 821,3 for the (um of the mean Cylinder 3 
which multiplied. into the length 40. by the. 
Line as before tiught, produces the Content of. 
the Cask or Veſſel in Solid Inches , viz. 24852, 
which divided by. the Cube Inches of a Gallon 
f Wine 23 1, gives in the Qaotient, as you may 
nd by che. Line according to the former Dire- 
tions, 107 Gallons 58 parts, the truc Content of 
ne Cask required. 


A— —_ ah ——_— —_— D | 
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Having briefly ſhewed by theſe Twenty Pro- 
blems how to meaſure divers Superficies ' 
and Solids by the help of Gunter's Line; 
or the Line of Numbers : in the next 
place T ſhall add ſome few prafical eaſie 
Queſtions, as 4 further variety for Work: 
men at1 ſo conclude my Supplement. 


L 


Q Quilt 


(26) 


Queſtion: I. 


There is a. Floor which contains in length 
x7 Foot. 8 Inches, and'breadth t6 Foot 
6 Inches; I would know how many ſu- 
perficial Feet is contained therein. 


Ut before I ſhew the manner of work, let 
theſe chings be obferved. | 

Firſt, you are to note that fees multiplied in- 
to feet, produce ſquare feet, 

Secondly, Inches multiplied into inches, pro- 
duces ſquare inches, or long 3ncherand ſquarc in» 
ches,-provided the Produf amounts to above 12, 

Thirdly , Note that 12 ſquare inches make 1 
Jong inch, and 12 long inches make one (uperh- 
Clal foot 

Fourthly, Feet multiplied by inches, or inches 
by feet, produce long incbes, or feet and long in- 
ches, if the Produdt be above 12. 

This being premiſed , Multiplication of feet 
and zncbes without Redaion, and (o all Quetti- 
ons depending thereon , may calily be pertorm- 
ed thus, As for example, in the»afgreſaid Que 
ſtion 17 foot 8 inches by 16 foot 6 inches. I place 
them thus one 17 
under another, 16 6 
as you lee ; 


(27) 


Then begin and maltiply 16'by 17, accord- 


ivg tothe Vulgar Rules of Mmlriplicarwonand the 
Produdt fiauds thus ;1;, 1," : 102 

| SLLMS 

Ks 272 : 


Secondly, I multiply crols ©o$ : 6 
17 by 6, for which Iayi7 10:8 
halves is 8 and a half, which oo : 4 
I alſo ſet down in ordergand | - 
likewiſe 16 by $ crols;,or 291 : 6 Produt. 
rather for caſe of memory, 
ſay 16 halves is 5 fooz, and then 16 times 2 that 
remains, is 32 long inches, that is 2 foot 8 long 
ixches ; this added to the former $ feet, predu- 
ces 10 feet 8 long, in6bes , which I alſo ſet down 
under $ foot 6 inches, as jn the Margin. 

Laſtly, I multiply 6_by 8, which is 48 ſquare 
inches , that is.4 times 12, therefore 4 long in- 
cbes, which 4 I place under $8, and add them all 
together, beginning at the right hand, {till car» 
rying the twclves, to the next place, and (o the 
Produ& will be. 291 \{qre feet , and 6 long ins 
cbes or half a foot more. After the ſame manner 
you arc to, work-in all (uctvlike cxfts; 

Or'it this were to be redacted ito fquares,then 
*twoald be 29x (quare fee# and a halt; 'or if into 
ſquare yards, by dividing by g, the ſquate feet in 
a yard , the ©wotient would be 32 yards and 3 
teaths of 'artother, viz; a little” above a quarter, 


Q 3 So 


# 
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So if I were td multiply-19 feet 5 3nches , by 
L1 foot 7 inches, the Produti would be found 224 
ſquare feet 10 long inches and 11 ſquare inches, 
that is , very near 225 feet: and the work will 
ſtand thus, according to the Rules laid down: 


I1—7 


f- 19 
19 
n—} in. ſq.ih- 
209. 0.0 
of 0 6 « © 


_— 


- . 
4+7. 
O. . 


224. « 1O. 18 


| EY C 
Queſtion II. 

I. There are #wo party Walls in a Cellsr which are 
each of them 29 foot long , theſe two added noge- 
ther amotent ts 58 feet in lengtb, which multipli» 
ed into the beight 7 foot produces 406 feet at two 

bricks thick. _ | 

II. The fore-wall and back-wol! are in length 15 

: 
. | 
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foot being added amount to 30, wbich drawn in- 

80 the height 7 foot , produces 210 foot at two 

bricks and a balf thick, 

III. There js alſo a Parthiion of brick in this Cellar, 
which contains 105 feet, at one fect and a balf 
thick: The Queſtion is, bow many feet is con- 
tained in this Brichwork being redaced #0 a brick, 
and 8 half , and conſequently bow many ſquare 
Rods therein ? 


To reduce a Brickwall there are two ways. 


I. You. may fay by the Line of Numbers, if 3 
gives 4, (viz. 2 brick thick) what ſhall 406 _ 
give ? facit 541 3 tenths at x brick and a half. 

IL. Say, it 3 (viz. the number of parts that 
a brick and a half is ſuppoſed to be divided 
into)isto$, (3 e. the parts of 2 bricks and half: ) 
ſois x05 to 175, at x brick and half. The ſum 
of thele 2, together with the Partition 1 brick 
and a half thick , amounts unto 821. 3 tenths, 

and ſo many ſquare feet are therein, being all re» 
duccd to x brick and a half; which divided by 
272, (aSis uſual among Meaſurers, although 272 
one fourth is the true ſquare foot in a Rod of 26 
foot and half in length)the @xotient is 3 Rod and 
a ſmall matter more not conſiderable, viz. five 
272 parts, El 
Otherwiſe reduce all theſe walls into half 2 
brick thick, vjz, that pf 406 feet at 2 bricks, will 
| Q 3 be 


(39) 
be 1624 feet, at balf a btiok thiek,whictr? is done 
by multiplying 406 by 4%, - 

Again, 105 multiplied by 4 for 2 bricks thick, 
produces: 225 rcQuced'ro half a brick; And 
laſtly 105 multiplied, by g; the' Prody@'is-3 15 3 
all theſe added + togtther'umount' to '2464 feet, 
(all being reduced:to half @ brick) which divi- 
ded by tripic 272, vis$i6, the Quotient" 13 3 Rod 
and ſomewhat more as before, 

And according to either of theſc take famili- 
$r ways; you may operate in'reducing of a brick 
Wall of any thicknels, and alfo compute the feet 
or. Rod'contained therein: or' having frſt re- 
duced the Context of the [everal Walk into half 
a brick thick, and{o obtained the Prodnt, if you 
delire toknow how many-feet is contained therc- 
in at 1 brickand half ,;;*tis by dividitigthat Pro 
duti by :3, thus: 24641vided by (the parts 
of 1 brick and halt) che Lwottert 155821 one 
third, ziz. $21 and 2 tenths, &c. 

* Further, note that having the (uperfrcial Con- 
zent of 'any Brickwork'm fees, reduced to a brick 
and a halt, 'and'you-defire to turn it mto Rods 
without the help of Diviſion, but rather by Mul- 
tiplicatiom's then multiply your number of feet 
given, by this number 3673, abating or cutting 
off (asa Decimal part ot a Rod) $8 figures to- 
wards your right hand, and you tall ave the 
ſquare Rods and parts exactly true , within leſs 
than 100-part of a Rod, a thing inconfiderable. 

On 66 


(31) 
Example. 


I have a piece.of Brickwork which contains 
604.3950 ſquare feet, at a brick and a half, how 


| many Rods are contained therein? fait '222. 48 


appears by the wotk.of Diviſion. 

She | Rod; 

272|25) 6043950 (223 
54459 
59895 
54459 


jul 54450 
00000 
Biit ce how neat Multiplication agrees, 
604.3959 
3673 _ 


18131850 
42307650 
Joe 

18131 850 


7 
2 


221 |9942$350 
Thus'you ſee what an inconliderable diffc- 
rence is between Mwliiplication and Diviſion in 
this particular. 
And-this number is found by dividing aU- 
nite with Cyphers added at pleaſure by 272,25 the 
Dnotient is 00c03673, Oc. 


Q 4 Queſtion 


(32) 
Queſtion Iv 


How wany Bricks will make 4 ; fawave Rod 
' of Brickwork', at one brick thick (viz ) 
dhe bricks ages 1 £ 


To eſtimate this "l arc Tables already ex- 
['-* - tant, ſome allowing 3ooo, others 2900 or 
thereabouts © to compleat a Rod of Brickwork 
at a brick thick. 

' But for their ſatisfaQion that are but begin- 
ners in theſe matters, for whoſe ſakes this Diſ- 
courſe was chiefly intended, I ſhall endeavaurto 
poinf out-a'way that may neatly hit the'mark. 

; Firſt, letthe ends df the bricks be corifidered, 

VIZ their breadth and thickneſs;but their lengþ 
ſuppoſe to be the thickneſs of the Wall. 
+ -Secondly,  Suppoſing 4 bricks'in thickneſs 
with allowance for Mortar makes 1 foot. | 
- Thirdly, Tet 2 bricks and about 3 quarters 
Mortar and all in breadth, ( conſidered at the 
end) likewiſe make another foot and this I judge 
Is yery near the matter. 

' Fourthly, Multiply.the long feet in 2 Rod,viz. 
36:5 by 4, that produces 66 bricks in thickneſs, 
t make 16 foet and half one way. 

"Fifthly , Multiply 16.5 by 2.75 or 2 bricks 3 
quaicer hs the —_— is 45-3 $ fere, that is, 


#1 
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45 bricks and about a quarter ;, laid breadth to | 
breadth , mortar and all : Now having a ReQ-+ 
angle made of the number of bricks, in breadth 
” and thickneſs,mortar and all copſidered, in long 
Rod 3 1 multiply the one into-the pther,and that 
produces the number of bricks in a ſquare Rod 
at the aforeſaid thickneſs, viz, Multiply 45-375 
by 66, the Product is 2994:75. ' And fo many 
ex- {| bricks will make a ſquare Rod of Brickwork : 
» or | but conſidering the walte that is made in the 
ork | work, I may well allow with Mr, Philips 3000. 


in * g 
- Queſtion IV. 


I have agreed with a Labourer to dig a Cel- 
lar, whoſe breadth is 26 foot, the length 
30. and depth 8. foot, at « certain rate by 
the Load, ſuppoſing 3' foot ſolid to cons 
tain 4 Load : . the Queſtipn is, bow av«- 

ters | my Load are contained therein £ 


dge | 'T His is very eaſily reſolved by Multiplic ation; 
and Diviſion upon the Line thus: 

| WIR Examp/e. | 
els, I. Extend the Compatſes from 1 to 16, the 
' I breadth, the ſame Extent will reach from Zo the 
5s 3 length, to 7g0, the ſuperficial Content of the piece 
of Ground to be dug, by th 
F bn Il. Ex» 


(34) 


II. Extend the Compaſſes from x to 789,and 
that Extent will reach-from $8 the depth, to 6240 
the Solid Inches in the Cellar, 

HI. To reducethem into Solid Yards, I ecx- 
tend the Compaſles from 27 the Cube foot in a 
Yard, to 1, and that Extent will reach the ſame 
way from 6240;to 231 and better ; and ſo many 
Load therefore are contained in that Cellar. 


ll © 


(Queſtion V. 


I. There 3s is a piece of Timber 3 foot long, 
5 inches in breadth , and 7 inches in 
depth. 
II. There is another piece 4 foot in length, 
+6 incbes in breadth and 4 deep. 
HI. There is awother piece 9 foot in length, 
4 inches in breadth, and 6 inches deep. 


IV. There is another 8 foot in length,7 in- ff 


ches deep, and 5 inches in breadth, 
The Queſtion # how many ſuch ſeveral 
;. pieces, having of each ſort a like quanti- 
ty, there mut be to make Io Tun of Tit- 
ber, at 40 foot to the Tun? 


See the Work, 


( 


130 
7 *4 
1260} 1152 12592 


6 | > 


, 3360 
Add all theſe ProduQts together thus; | 
12499 
1152 
2592 
3300 


Total $2 4 
Having thus found the Cubick Confent of the 


; leveral pieces of Timber in inches, and added 


hem together let the ſaid ſum be the Diviſor, 


ind 691200 ( the Cube Inches in 10 Tun of 


imber_) be the Dividend , and the Quotient 


yill be 8253; viz. ncarly 83 of a ſort, the An+ 


wer to the Queſtion, 

Note that if you multiply 1728 the Cube In- 
hes%n a Solid Foot by 4.0, the Feet in a Tun of 
imber, the Product is, 691 20,which again mul- 
plied by 10, by adding a Cypher, produces the 
lumber or Dividend before mentioned. 


Queſt. 


(36) 
Queſtion VI. 


If a Piece of Kimber be 10 foot long, and $ In- 


eber broad; and 5 Inches deep, how many Foot of 
Timber of $ Inches ſquare will be tbereig ? 


Anſwer, 9 Foot and almoſt a half. 


—_——— m———_—_ 


——”—— — —_— 
_r_— 


| Queſtion VII 


If a piece of Timber 8 Foot long, and $ Incht 
broad at one end, and 6 Inches at the other, and 6 
Inches deep at one end, and but 4 at the other, 
how many Foot of Square Timber is in ſuch « 


piete 5 *ewoill be found s Foot Too VIZ, near 2þ 


Foot. 


mo Lad 


Queſtion VIIL. * : 


I bave 6 pieces of Timber , each of them 10 
Foot long, ſquaring 6 Inches , I would exchange 
them for other pieces 8 Foot long, ſquaring 4 Inches, 

i FI by 


r 
h 


(37) 
low mony.muſt I bave of that ſort ? 


Anſwer, 17 Pieces almoſt, or 16 T13es 


F— 


> In- 


w of Queſtion IX, 


There is @ piece of Timber 12 foot long, ſqua- 
ring $ Inches, is to be converted ;nto a round piece $ 

bes Diameter 3 how mady Feet of Timber is in 
h 4 piece ? 


Anſwer, 4 Foot 5 of a Foot. 


214 6 - | 

_ Queſtion X. 

There is a piece of Timber 8 Foo long, 7 Inches 
cad, and 5 Inches deep, how many ſuch pieces are 


6 Tin of Timber, being 40 Foot in length, 12 In- 
hey broad, and 12 Inches deep ? 


Anſwer, 20, and above a half, viz. 1?z. 


Queſtion 


(38) 
| Queſtion 4 


There is a piece of round Timber 18 Foot in 
length, Tapering , and the Diameter in the middl 
11 Inches, bow many Feet of ſquare Timber is inthe 
prece? - 


Anſwer, Almoſt 12, or 11 3537+ 


——— — > —_—_— 


Queſtion XII. 


— 


There i a picce of Timber of 5 egual Sides, each 
10 Inches, and the Semidiameter $ Tnches, and tht 


length of the piece 12 Foot, bow many Foot of ſquare 
Timber is in that piece ? 


Anſwer, 16 5. 


| the. 


Queſtion XIII. 


. Sappoſe the Diameter of a Room be 15 Foot 
bow many Foot of Board will flor the Room ? 


Anſwer, 254 *;- 


Note 


in 
iddl: 


in the 


'9 eac p 
nd tht 
quart 


Foot 


Note 


57+ nn 


* Note, thatif you would had the Ares. of an 


Elipfis or Oval Form, take both the Tranſverſe 
and Conjugate Diameters 3 multiply one iato 
the other, and extra the Square Root, and thar 
ſhall be the Diameter of 'the, Qval reduced to a 
Circle 3 by which you may. find. the Areas as is 
ſhewed, by one of the former Problems, 


Example. 


Let the longeſt Diameter be 36 Inches, and 
the ſhorteſt Diameter 16 , theſe multiplied one 
;nto the other, produces 576 3 the Square of the 
Diameter of a Circle 24 Inches cqual in Arez to 


the Oval, and. the Ares will be 452 Inches, 4 


Tenths fere, or 4.52 x22. 


— 
pn EIS 


Queſtion XIV. 


There is a May-pole 100 foot bigh, from which a picce 
is broken off, ſo that the Top thererf hangs domn 
upox the ground: 17 Foot fromthe Body of ibe 
May-polez the ©weſtion is , bow muc) is broken 
off, and bow much jt anding # 


T His is only to reſolve a Plain Right Angled 
Triangle,having 2 lides given in one _—_ 
ne 


| 


W | (40) Wage - 
_ the other ſide apart, to find cach of the other 
_ fides given together. 


' For Reſolution of this Queſtion, ſquare the 2 
ſides given togetherz ſquare the Baſe alſo, and 
| Cabfiract the {quare of the Baſe from the ſquare 
of theſum of 'tite fides, and divide the Remain- 
der by double the ſam of the ſides given , the 
_ is the Anſwer, viz, the quantity broken 
off, which ſubſtracted from the whole, the re- 
mainder is that part that remains ſtanding 3 apd 
thus ic will be found that 51 Feet and Falmoſt is 
brok: off, and 43 and ; and better is left Randing) 


(neſtion XV, 

Three Carpenters, A B C, bought a Grind- 
ftoue , whoſe Diameter was 4.2 Inches, 
for 30 ſhillings, vit:A paid 15 s. B paid 

10s. C paid 5 s. The Queſtion is, bow 
much each man mut grind down 2 'Shp- 
poſing A to be ſerved firſt, B ſecond, and 
C laſt of 48. 


T O work this Queſtion , firſt find the Ares of 
the whole Cucles then divide the Areg ac-, 
cording to the proportion of each man's Mony 
hiving ſo divided the Ares into theig feveral 
: parts, 


Cn nn ww_—_— 


. n 


447) 
parts , find:the Diameters of each of thoſe Cir= 
cles agreeable ta their feverak {ris 3 Laſtly 5 
Subdudt the Diameter that * appro to A, out 
2 of the whole Diameter, and 4.the Remaindevis 
d | the inches and geen) be. round down-for his 
e | Hare, Again, ſtr the the Diameter appertain- 
i= | ing co the lealt 9)at%$ hare, C,' it of the Dis» 
ie | meter appertaining to A,the kick -man, and 5 the 
n | Reminder will be-che Inches uid parts that B, 
2- | the (eadind, man titd down: -And- latlly, 


ay "4 . 


d | + the Diameter app min te ©, the laſl rran's 
is thart'is the qu bf ine}.es-ari parts left rc- 
p. || mainitig fonts for His- (hart 3 and 

hence: So will fd! (! chat Plcafe | to ty) the 
T: when Area 1 Arh-as ee 


eThe Pe * 8; 12, '30., 
d. -brlbig ons F 4624 12, 56.5 
s, C 7% | "C 23\ j 17,. 14- 


< 7 4t- os. 


2 Bqal rote whok 1386, — — 


| The Half of which Dithethvrs; vis. on inch, 
15 parts for A, 6, 28 for B, and$,'57 for C, are: 
of | the true. quantities that every - -man ought tor 
C-, | grind. down. proportionable to the. ſeveral how 
of Moncy- they 'paid. ; 


R Queſtipn n_ 


| (42) 
Admit I have an Triegulay diſordered ſmall 


Solid to be meaſured , 'what is the way 
and manner of meaſuring thereof 2 


To meaſure ſuch kind of Solids, the beſt way 
topexform is. is, by the help of Water ,- ina 
prepared Veſlel, thus 3, viz». | 
Firſt, Preparc.a Veſſel exactly Cubical, o large 
that it may contain the ſaid Irpgular body there- 
in; havipg ſo done, put it intÞ.the prepaxed 
Cubical Veſſel, and pour'in ſo much water as 
may juſt cover the ſame,and make a mark where 
the Superficies of the water touches your Veſſel, 
- | Having (o done, take out the ſame Irregular 
Body, and make a ſecond mark where the upper 
Tuperficits of your water cuts the fide of your 
Veſſel 3 ,then by your Rule meaſure the diſtance 
of theſe two Marks in inches and parts, which {| 
you are to multiply by the (quare of the (ide of 
your prepared Veſlicl , and that Produdt ſhall be 
the ſolidity of your IrregularBody delired, 


_ an az Rr a= MS SC: Doom DOvA£AAa. oc rr oo oo _c ca 


o E xample. | p 


ye Admit my hollow Veſſel made in an exaCt Co- 
bical formthe inward fides theredf be 20 _— 
419 þ | & ''Y 


(43) 
then putting in my irregular ſmall Solid (let it 
be of what diſoWered form you can imagine) T 
, | continue povtring water till it be completely 
2} || covered;jand there T make a mark, then taking . 
ay butithe Body aggin , I obſerve how much the 
water is ſunk -, which ſuppoſe to be 7 inches, 
which I multiply by the ſquare of the fide 20, 
UL. o__ and that-produces 2800 Cube inches;” 
Vay | md_{o many inches therefore - are contained in' 
nr | ther: ſaid; Solids! Many other Varictics of this: 
. Bkind of Meaſuring might be inſerted , and their- 
rg J application ,, whichis of ſingular uſe in the per 
It | formance of many ſtrange Concluſions thereby, 
red ff but. I (ball only preſent you with one more, as: 
' 8 FP ſte, and ſoconclude; at this time, till a farthey- 


ure Y opportunity 'is offered. 191 
ſlel, | og 
i OE Tak 
0 Queſtion XVII, ' © 
Ince , 


hich | 4dmit Theve a Solid whoſe weight is given, 
eaf | but I deſire the weight of a certain por- 
be} tion or fragment thereof, without ſepa- 
rating or cutting it off from the whole. 


To perform which, Having the weight of the 
FR" the whole 100 pound , Iproceed. after this 
Coe Fnanner ; I put the whole Body (le it be a Pil>, 
kr of Braſs ox Lron;&e.) intq my afercſaid pre- 


; I 


R 2 pared 


(44) 

pared Veſſel, and 611 it fall of water,then I gent- 
Iylift it up till all þe eat of the water, ſave that! 
portion I defite the weight of 54 gud then note 
how muck the ſuperficies of the water is Fallen; 
and laſtly, IL take it all out of the water, anda 
gain_note how much more the water is ſunk: 
zpan the infide of the Vedal;yc.' 1 Now ſuppole 
gt the firſt lifting up of the Solid; the water falls 
Jrom the top 12 Inches, and at ehe fecond}, $ 
Inches more from thatz whibh from che: cop*is 
0 Inches,l multiply 8 by xooghe whole we 

produces 800, which divided by 20 Inches, ' the 
greater difiance from the cap tothe loweſt mark, 
and the Quotient is 40, and fo many pound 
weight. is.the poxtian pr fragment thereof ; but 
here you arc to ſuppoſe the. whote Body of opt 
and the ſame ſubſtance,nor mixt 3 if it bea mixt 
Body,twill require a more curious Calculation; 
and by this means Archimedes found the exat 
\ quantity of every Metal in the Crown without 

breaking it in pieces. _ | 
::: [ 
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4b; ono Be at 
rs [op in Canon Street, 


He Sound Believer, being a Trea- 

tiſe of Tvangelicat Converſion,difs 
cavering the' Work of Chriſt's Spirit, 'in 
Reconciling of a [Sinner to God , by 
Thomas Shepherd, ſometimes of Exrexuel 
== in Cambridge , now Preacher 

__ Word in New England, ry: 
bags price 2 #. 6d. 

A plain Diſcourſe upon Uprightneſs 
ſhewing the properties , and priviledges 
of an Upright man , by Richard S1eet, 
| 2. 4. and Miniſter of the Goſpel in Lowe 
don, OFavo, price I £. 

The plain man's Pathway to CREWS: a 
wherein exe mn man may cleatly ſee whe= 2 


: _ 
” = » 
» 
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mn Me * 
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ther he ſhall be faved or damned? by 
. Arthar Dent, Preacher of the Word of | 
God at South- 5 booberry | in Eſſex, Twebves 
price 1 s. #4. 

Chriſt's firſt and laſt Sermon , and the 
blefied Choice,' arid Heaven's Glory and 
Hell's Terror, 4nd the Father's Laſt Bleſs | 
and ſeveral other ſmall Sermons, in 
all.16. ColleQted into one Volume; OF 4- 
v9, by John Hart, D. D. price 2 5. 

. A Deſcription 'of the five Orders of 
Caſmns, aud Terms of ArchiteQure , 
dccording tothe Antient: Ufe, and beſt 
Rules of the moſtEmigdent Italian Archi- 
tes, viz. the Tuſcan, Dorich, Towick,, Co5' 
tinthian, andCompoſite,being drawn,and: 
deſcribed ( with - great. Care-and' Dili- 
) after che. right Symmetry. and, | 
ſeafure of free Maſons, for the Uſe and 
Benefit of free Maſons, Carpaners, Joyn- 
ers,” Qarxvers, Painters, -Bricklayerss in 
| for-all that are concerned in the 
nous Artof Building, i in F Falio Dy 4 Hans, Þ 
i goes, price 2 2 7, | 
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| Advertiſement. 


| Whoſoever hath occaſion * 

CG | for the Ruler herein deſcribed; « 
4. for. any. other Mathematical. 

Inſtruments whatſoever cither 

in Braſs or Wood; may be - 
furniſhed by Fobn Naſs, at the", 
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